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I. INTRODUCTION 
Most maize hybrids produced in the United States today are single 
crosses. The corn breeder starts with some segregating population and by 
using some form of inbreeding (selfing or sib-mating) develops homozygous 
lines that are used in the production of single-cross hybrids. The choice 
of the breeding population is critical. Most corn breeders favor using 
narrow-genetic-based populations, particularly F2 populations formed from 
elite inbreds, to form the source material of their inbred development 
programs. The probability of success in developing elite inbred lines 
from narrow, elite line x elite line F2 populations is thought to be 
higher by many corn breeders (Bauman, 1981). With time, this method of 
inbred development may result in a narrowing of the genetic base and 
reduced progress from selection. 
Improved synthetic populations and other broad-genetic-based breeding 
populations are used in breeding programs and offer the potential for the 
development of new inbreds. Duvick (1981) reported that 550 improved 
"synthetic" populations and 620 broadly based breeding populations were 
available to U. S. corn breeders in 1981. The breeder is presented with 
the problem of the best method to sample these populations in order to 
develop inbred lines that are usable in hybrid production. Often synthet­
ic populations are improved through recurrent selection for only one or 
two traits, and many broad-genetic-based populations have not been im­
proved. Therefore, the probability of extracting inbred lines with a 
satisfactory level of high yield potential in hybrids and possessing 
agronomic characteristics that will allow them to be used in commercial 
single crosses may be low. 
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The purpose of my research was to compare two methods to develop 
inbred lines from two broad-genetic-based populations: 1) Zygote selec­
tion and 2) modified gamete selection. Zygote selection refers to the 
common practice of self-pollinating individual plants and using the ear-
to-row method of maize breeding to develop the inbred lines. With the 
modified gamete selection method, the population was first crossed with an 
elite inbred line before inbreeding. The method I used was a modification 
of the breeding procedure outlined by Stadler (1944, 1945) because test-
crossing was delayed until the Sg generation of the line. 
Specific objectives of my research were: 
1) To evaluate the testcrosses of the inbred lines developed by the 
two breeding methods for grain yield and other agronomic traits. 
2) To evaluate the inbreds per se developed by both methods for 
grain yield and other agronomic traits. 
3) To study the correlations among inbred traits and between the 
inbred traits and hybrid grain yield of the lines developed by 
the two breeding methods. 
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II. LITERATURE REVIEW 
A. Gamete Selection 
In the 19408, some breeders believed that a yield plateau had been 
reached with the maize material available. Improvement of inbred lines 
was frequently made through second-cycle selection in which good inbreds 
were recombined to form a source population. With time, this method may 
result in a narrowing of the genetic base. To go back to open-pollinated 
varieties and extract high-yielding genotypes gave limited success. 
Stadler (1944, 1945) believed that further sampling of open-pollinated 
varieties was imperative because of the need for new breeding stocks. 
There were limitations, however, to the direct extraction of new lines: 
1) the frequency of high-yielding genotypes was low, which made identifi­
cation of such genotypes difficult and less economical and 2) the excep­
tional genotypes extracted were unselected for desirable agronomic traits. 
Stadler (1944, 1945) proposed a method that used the gamete as the 
unit of selection gamete selection. The method was outlined: 
In this example, the combining ability of inbred WF9 of the 
double-cross (WF9 X 38-11) X (Hy X L317) was to be improved: 
Year 1; Take a large sample of an open-pollinated variety 
(100-200 plants) and pollinate WF9 plants (the sampler 
inbred). 
Year 2: Self selected Fjs and cross to Hy X 1317 as a 
tester. Cross WF9 to Hy X 1317 to serve as a check. 
Year 3: Evaluate the crosses. Any testcross that performs 
better than the standard check presumably received 
a superior gamete from the pollen source. The 
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better lines were selected, and inbreeding or back-
crosfiing to HF9 is continued. One assumption is that 
the favorable alleles are dominant or partially domi­
nant. The final result is an improved version of WF9. 
By making the gamete the unit of selection, one of the difficulties 
of extracting lines directly from the population low frequency of high-
yielding genotypes was minimized. If desirable zygotes occurred in the 
frequency of x, then desirable gametes were present at a frequency of 
Richey (1947) pointed out that this was somewhat misleading, 
because zygotes that were heterozygous for the "superior" gamete would, 
upon selfing, produce "superlative" zygotes. Richey considered these 
hétérozygotes to be "satisfactory", and selection during inbreeding would 
prevent fixation of undesirable alleles. 
Richey (1947) and Hayes et al. (1946) questioned the value of start­
ing the selection program with a cross that showed good combining ability 
when crossed with the tester. Assume the inbred to be improved (WF9 in 
the example) is a high-combiner because it carries the dominant alleles A, 
B, and C, but the recessives d and e it carries add nothing. A cross of 
WF9 with an ABCDe gamete would give superior combining ability compared to 
WF9. But a cross with an abcDE gamete would give combining ability less 
than WF9. However, upon selfing, inbreds with all five dominants could be 
selected. Therefore, Richey (1947) felt that the testcrosses of the Fj 
plants could be misleading as to the superiority of the inbred lines 
derived from the F^s. Richey did see value in using the method for 
combining the good characteristics of inbreds developed in one environment 
with characters permitting their use in a different environment. For 
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example, Richey suggested using Corn Belt inbreds to select gametes from 
varieties adapted to the southern U.S. 
Richey (1947) presented preliminary results of a gamete selection 
project. Forty plants of the Huffman variety were selfed and outcrossed 
to four yellow inbreds from the Corn Belt (10 plants to each line). 
Selection was then practiced from the crosses and from the Huffman selfs 
for three generations. The lines were not testcrossed. There were marked 
differences among the crosses of individual Huffman plants to the same 
inbred, and differences among the inbreds as "samplers" were evident. A 
higher proportion of inbreds that seemed to be more satisfactory as lines 
per se were derived from the crosses than from the selfs, 
Hayes et al. (1946) suggested that commercial varieties, synthetics, 
single crosses or more complex crosses, or inbred lines as well as open-
pollinated varieties could be used as a gamete source. 
Pinnell et al. (1952) presented data on gamete selection in the 
improvement of the lowest-combining inbreds for each of three double-cross 
hybrids. They used the procedure outlined by Stadler. They also visually 
selected among the progeny of selected selfed Fj plants and crossed these 
F2 plants to the tester (the opposite single cross of the double cross). 
The mean of the F2 progeny from the high-combining gametes was the same as 
the Fj in testcross performance for both moisture and yield. The F2 
progeny from the gametes of low combining ability exceeded the F^ parent 
in testcross yield on the average. But there was a greater frequency of 
high F2 segregates from the high-combining Fj plants than from the low-
combining Fjs. Almost 50% of the gametes showed evidence of being super­
ior in yield performance compared to the sampler inbred on the basis of 
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maturity considering both yield and grain moisture. The proportion of 
agronomically desirable Fg lines was lower than usually found from crosses 
of highly selected lines. Of 35 gametes tested in the Morris strain of 
Minnesota 13, 16 gametes were significantly higher in yield and as early 
or earlier in maturity compared to the sampler inbred; five gametes were 
not different from the sampler in yield but were earlier. Of 32 gametes 
tested in the variety Golden King, none was higher in yield and as early 
as the sampler inbred; eight gametes were not different in yield but were 
earlier than the sampler. And, of 38 gametes sampled from the variety 
Murdock, eight were significantly higher in yield and as early or earlier 
compared to the sampler inbred; in addition, 14 gametes were not different 
from the sampler in yield but were significantly earlier. The authors 
concluded that the gamete selection method warrants considerable use for 
further selection of material from open-pollinated, desirable varieties. 
Lonnquist and McGill (1954) used a modified gamete selection method. 
They used a preliminary topcross to select six plants in the variety being 
sampled that represented the range in combining ability for yield when 
crossed with the sampler inbred. Two programs were conducted to improve 
inbred SA24 [popcorn hybrid (Sgl8 X Sg30A) X SA24] and inbred N6 [dent 
hybrid (WF9 X By) X N6]. Inbred SA24 was crossed to a South American 
popcorn variety and inbred N6 was crossed to Hays Golden. In the popcorn 
series, 90 topcross plants were evaluated; in the dent series, 118 plants. 
Six topcrosses were selected from each series. Remnant seed was plant­
ed and 20 to 25 plants were selfed and crossed to Sgl8 X Sg30A in the 
popcorn series and WF9 X Hy in the dent series. The testcrosses were 
evaluated in yield trials, and, based on the yield test, the F2 plants 
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from the five best Fj plants within each of the six families were further 
sampled in the dent series. Five Fg plants were selfed and crossed to WF9 
X Hy. The top three popcorn plants determined by the topcross with SA24 
gave rise to the best gametes in crosses with Sgl8 X Sg30Â. Of the 123 
gametes sampled in the dent series (from six families), 23 gametes 
(18.7 percent) were equal or superior to N6. Of the 43 gametes from the 
top two families, 21 (48.8 percent) were equal or superior to N6. The F2 
progenies (five F2 progenies within each gamete X N6 family) from the 
highest yielding gamete X N6 topcrosses were the highest yielding in 
testcross. Eight of 10 Hays Golden/N6 F^ gametes from the top two Hays 
Golden plants provided good sources of new germplasm. The authors pointed 
out that selection for desirable agronomic characters should be good 
because the elite line with which the varietal gametes are combined will 
provide a satisfactory level of performance of the lines per se compared 
with lines isolated directly from the variety. 
Giesbrecht (1964) followed Stadler's method and continued selection 
and topcrossing in the F2 and F4 generations. Inbred A21 was used as the 
sampler for two strains of the Falconer variety (Kroeker and Elias) and 
the variety Rainbow Flint. The single cross VD X ND255 was used as the 
topcross parent because it had good general combining ability and was not 
related to the two varieties. 
For each variety, 62 F^ plants were topcrossed and selfed. Eighteen 
F2 plants were selected: six high-, six medium-, and six low-combining. 
Within each selected family, two F2 plants were selfed and topcrossed. 
The F3 families of the Elias strain of Falconer and of the Rainbow Flint 
variety were selfed in the low- and high-combining groups (one to three F g 
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plants per Fj family). In the generation, 62 plants were selfed and 
topcrossed, four to five F^ progenies from each of the six low- and six 
high-combining selections. 
For the A21 X Rainbow Flint material, there was little or no rela­
tionship between the yields of the topcrosses of the F^ plants and their 
respective Fg progenies. On average, the 25 F^ plants from the high-
combining Fj plants yielded less in topcrosses than did the 37 F^ plants 
from the low-combining Fj plants. However, the four F2 plants, which were 
significantly superior in combining ability to the check, were progenies 
of the two highest-combining F^s. For the two strains of the Falconer 
variety, the F2 topcrosses derived from the high-, medium-, and low-
combining F2 plants had similar yields. For the Elias strain of Falconer, 
10 F2 topcrosses yielded significantly higher than the check, (WD X ND255) 
X A21. Of these 10, three were derived from high-combining plants, 
four from medium-, and three from low-combining F2 plants. The 37 
plants derived from the high-combining Fj plants yielded only 1 cwt/acre 
more than the 25 F^ plants derived from the low-combining Fj plants, but 
the range of the high-combining F^ progenies was larger. Gamete selection 
for ear moisture was more successful, and a close relationship existed 
between the levels of ear moisture in the FjS and their F^ progenies. The 
author concluded that gamete selection was not effective for identifying 
gametes with high combining ability for grain yields and visual selection 
would be used more efficiently for selection for maturity. 
El-Hifny et al. (1969) used an inbred tester to evaluate gametes 
from three hybrid populations. They reasoned that by using an inbred 
tester and inbred samplers the gamete contributions could be better eval­
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uated: 1) the genetic variation among testcrosses would be attributed to 
differences among gametes and not the tester and 2) the precision of 
comparisons would be improved by using a single-cross (sampler inbred X 
tester inbred) check. Two elite inbred lines, TX403 and TX127C, were used 
as sampler inbreds; inbred TX508 was used as the tester. Of 662 gametes 
sampled from the three hybrid populations by inbred TX403, 51 (7.6 per­
cent) were superior to the check (TX403 X TX508) mean. Of 734 gametes 
sampled by TX127C, 134 (30.3 percent) were superior to the check (TX127C X 
TX508) mean. 
Hallauer (1970) suggested a modification of the gamete selection 
method that he termed zygote selection. Plants in a source population are 
selfed and crossed to an elite line as a tester. Although recombination 
would prevent the recovery of identical superior gametes expressed in the 
testcrosses, the chances would be greater than by gamete selection. The 
objective is to select lines that combine well with the elite-line tester; 
the emphasis is on selection for nonadditive effects. The elite line 
would be a line used in a commercial hybrid. Compared to Stadler's meth­
od: 1) the new lines would not contain germplasm from the key line 
(sampler line) and 2) the SQ plants selfed would probably display more 
segregation in the Sj and S2. As Hallauer observed, the primary objective 
of either gamete selection or zygote selection is to improve an elite line 
or to select a companion line for use in hybrids. 
Hooker (1977) used a zygote selection procedure to select from 18 
"exotic" varieties of maize for stalk rot resistance. Over 100 plants in 
each variety were selfed and inoculated with Diplodia mavdis. From each 
of the varieties, 5 Sj lines were selected. Several plants at random 
from each Sj family, along with inbreds B14 and C103, were crossed to the 
stalk rot susceptible tester 0S420 X 187-2. At harvest, a single test-
cross ear was saved for each Sj family. Seventeen (19.8 percent) of the 
testcrosses had lower stalk rot scores than did testcrosses of either or 
both of the resistant inbreds B14 or C103. The author concluded that 
"gamete" selection merits consideration for use in selecting within exotic 
sources of germplasm for resistance to various diseases. The method 
Hooker (1977) used was similar to the zygote selection procedure suggested 
by Hallauer (1970). 
Burton (1982) crossed several introductions of pearl millet (Pennise-
tum americanum. L., Leeke.) from India and Nigeria with elite inbred 
lines. Twelve to 15 plants from 71 Indian introductions and 250 Nigerian 
introductions were crossed with elite sampler inbreds and were also self-
pollinated. The elite line X introductions lines and the lines selfed 
directly from the introductions were advanced by selfing. The introduced 
(I) and elite line X introduced (I X E) lines (S^.g) were crossed with two 
inbred testers. The 82» S3, and lines per se were also evaluated for 
dry matter yield. The I X E lines derived from the Indian introductions 
had higher mean yields in testcrosses than did the I lines except for one 
inbred-sampler, inbred-tester combination. The mean yields of the 1 X £ 
lines derived from the Nigerian introductions were lower than the I lines. 
Generally, the I X E lines yielded more per se than did the I lines. The 
author concluded that crossing introductions with elite lines before 
inbreeding gave no assurance that the final lines will give greater hybrid 
yields. But the lines developed can be improved per se without reducing 
the chances of developing lines giving high-yielding hybrids. 
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B. Breeding Methods to Develop Inbred Lines 
1. The pure-line method 
Shull (1909, 1910) first proposed that single crosses between inbred 
lines (pure lines) be used to achieve maximum production. He emphasized 
the importance of isolating pure lines (i.e., nearly 100% homozygous) by 
self-pollination and, then, crossing the lines in all possible single-
cross combinations to identify the best Fj. 
Because of the poor vigor and low seed production of the inbred lines 
developed at the time, single-cross hybrids were not economically feasi­
ble. Jones (1918) suggested that double-cross hybrids be used to overcome 
the problem of using inbred lines in hybrid production. The increased 
vigor and productivity of single-cross parents made the production of 
hybrid corn economically practical. The development of inbred lines for 
use in double-cross hybrids increased during the 1920s. The inbred lines 
that were developed were crossed in all possible combinations to identify 
the best hybrid. Obviously, as the number of inbred lines increases in a 
breeding program, the number of possible single-cross and double-cross 
hybrids among the lines increases exponentially. With only 20 inbred 
lines, 190 different single crosses and 14,535 different double crosses 
are possible. 
Jenkins (1934) showed that double-cross performance could be predict­
ed from the performance of the nonparental single crosses. The double-
cross prediction method reduced the number of double crosses required for 
testing and increased the efficiency of breeding programs. However, most 
breeders still made all possible single crosses among the inbred lines. 
As the number of inbred lines increased, the size of the hybrid testing 
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program became prohibitive. Preliminary screening techniques were needed 
to evaluate new inbred lines in order to discard those lines that did not 
show satisfactory performance in hybrids. Resources could then be concen­
trated on the remaining lines, 
2. The topcross test and early generation testing 
Davis (1927) first suggested the use of a variety cross to evaluate 
inbred lines. Jenkins and Brunson (1932) suggested that, by using a 
variety as the initial tester, up to 50 percent of the lines could be 
eliminated without a loss of really superior material. Davis (1934) 
crossed Sg inbred lines to an unrelated open-pollinated variety of corn. 
He found a positive, significant correlation (r = 0.638) between yield of 
the topcrosses and the average yield of the first two generations of 
inbreeding. He suggested that the performance of the cross of inbred 
lines with a variety could be used as a means for preliminary screening of 
inbred lines. 
Johnson and Hayes (1936) made all possible crosses among 11 inbred 
lines and crossed the same inbred lines to three topcross parents, the 
parental Golden Bantam variety, an unrelated Del Maiz variety, and an 
inbred from Del Maiz. The mean yields of the 11 lines in single crosses 
and in topcrosses were positively correlated (r = 0.78). Johnson and 
Hayes (1940) ranked inbred lines as either high (H) or low (L) as deter­
mined by topcross tests. Crosses were then made among and between groups 
(H X H, H X L, and L X L). Generally, H X H single crosses were superior. 
Topcross tests and double-cross prediction methods were widely adopt­
ed as a means of reducing the testing of the large number of inbred lines 
developed. As a result, the efficiency of corn breeding increased. More 
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lines could be evaluated and resources could be concentrated on the most 
promising lines. 
The next logical step was to determine whether the yielding ability 
of inbred lines could be determined early in the inbreeding process before 
they neared homozygosity. Yield in hybrids was usually determined after 
lines had reached nearly complete homozygosity. If the yield potential of 
inbreds in hybrid combination could be determined in early generations of 
inbreeding, lines that lacked yield potential could be eliminated early in 
the inbreeding process. This would permit better sampling of the source 
population for superior lines and reduce the number of lines for continued 
inbreeding and testing. Gamete selection is a form of early testing and 
much of the controversy surrounding its use has involved the value of 
early generation testing. 
Richey and Mayer (1925) concluded "there is little inherent relation 
between the yield of a cross and the number of generations that its parent 
lines had been self-fertilized before crossing." This was in contrast to 
Richey's later views (1945, 1947) concerning early generation testing. 
Jenkins (1935) crossed seven lodent and five Lancaster Surecrop lines 
to the variety Krug after successive generations of inbreeding from the Sj 
to the Sg, excluding the Sy. One selected ear and one "discarded" 
(random) ear were saved from each generation. Each selected and "discard­
ed" line was crossed to Krug. The mean differences between the selected 
and "discarded" sister lines were significant for the and S2 genera­
tions in lodent, but not thereafter, and were not significant for all 
generations in the Lancaster series. From S2 to Sg the average combining 
abilities of the seven lodent families were constant while the five Lan-
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caster families displayed an erratic upward trend. The variation due to 
families was larger than the variation due to the interaction between 
families and generations. Jenkins concluded that "the individuality of 
the lines was established rather early in the inbreeding process." 
Jenkins (1940) developed seven Sj lines from Krug, and sixteen plants 
within each line were crossed to Krug as the tester. The mean square 
for the among-sibs-within-lines component was much less than the variation 
among lines. He concluded that segregation for yield potential among 
plants within progenies of the Sj generation was so limited that selection 
would be ineffective. 
Sprague and Bryan (1941) topcrossed 73 lines (?£ plants) to the 
variety Krug. Based on topcross results, 12 Sj lines were chosen that 
ranged from low to high in combining ability. Within each of the 12 
lines, 5 plants were self-pollinated. The 60 S2 lines and the parental Sj 
lines were topcrossed with Iowa synthetic 8037. Detectable segregation 
among the S2 lines did occur in one year and in the combined analysis but 
not in the second year. Differences among the family means were large 
compared with the differences among the S2 families. The authors con­
cluded that selection among Sj families would be more efficient than 
selection among S2 lines. 
Richey (1945) reanalyzed Jenkins' data (1935). He concluded that 
average combining ability of a group of families may have been constant 
from generation to generation but selection might well have been effective 
in some families because random changes in combining ability tended to 
offset each other and were hidden in averaging. Elimination on the basis 
of topcross tests in the would have resulted in the loss of several 
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lines that ultimately in the Sg were as high in combining ability as those 
Sg lines obtained from the better Sj families. 
Singleton and Nelson (1945) concluded that it is not possible to 
detect combining ability earlier than in the third generation of inbreed­
ing. They evaluated 10 lines each at four levels of inbreeding. A highly 
significant difference among generations and a significant variety X 
generation interaction was found. They advised that the number of lines 
be reduced by further inbreeding before testing because 1) of the segre­
gation within lines for combining ability in the early generations and 
2) of the difficulty of testing a large number of lines in hybrid combina­
tion. 
Sprague (1946) crossed 167 SQ plants in Iowa Stiff Stalk Synthetic 
(BSSS) to Iowa Hybrid 13. The same SQ plants were self-pollinated. Based 
on topcross results, a seriated sample from high to low in combining 
ability of the Sj lines was selected. Within each of the six selected Sj 
lines 20 plants were selfed and crossed to the same tester used in the 
initial topcross. The mean square among families (283.66) was much larger 
than the within family mean square (21.54) indicating the stability of 
combining ability. The correlation between SQ and SJ means was high (r = 
0.85). There were significant differences in the yielding ability ob­
tained within each of the Sj families. However, the possibilities for 
further selection for combining ability within subsequent generations was 
greater within families having the higher mean yields. As Sprague ob­
served, the effectiveness of the early generation testing procedure is 
based on two assumptions: 1) differences in combining ability exist 
among Sg plants and 2) the selected sample based on topcross performance 
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offers the promise of yielding a larger proportion of superior lines upon 
inbreeding than does a random sample of lines drawn from the same popula­
tion on the basis of visual selection alone. 
Richey (1947) dismissed early testing as unnecessary. He indicated 
Sprague's data (1946) were an expenditure of great effort for a very small 
gain from early testing. He said inbreds which were low-yielding per se 
could be eliminated visually; these low-yielding lines generally gave 
low-yielding testcrosses. 
Lonnquist (1949) suggested using Sj lines in place of SQ plants in an 
early testing procedure. The breeder could eliminate lines based upon 
undesirable characters expressed in the Sj lines. Selection among the Sj 
lines before the topcross is made would eliminate SQ plants that carry 
objectionable germplasm. 
Payne and Hayes (1949) crossed 26 Sj lines and three plants from each 
Sj line with four inbred testers. The lines were derived from the ^2 
A116 X L317. The correlation of yield of the Sj with the mean yield of 
the S2 (three Sj plants) ranged from 0.5141 to 0.7566 for the four test­
ers. All r-values were highly significant. Two low-yielding families 
contributed over one-half to the association indicated between the Sj and 
S2 generations for each of the four inbred testers. The authors concluded 
that variation between lines (plants) within families was significant 
indicating that segregation was occurring for combining ability. 
Lonnquist (1950) crossed 36 Sj lines developed from the variety Krug 
with Krug as the tester. Based on this topcross test, eight high-yielding 
and seven low-yielding lines were selected. Divergent selection was 
practiced within each of the 15 lines. Several plants within each Sj line 
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were selfed and crossed to Krug as the tester. In the Sg to genera­
tions, plants were selfed and crossed to WF9 X M14 as the tester. A high-
combining plant and a low-combining plant was selected in each generation; 
the selected selfed progenies were grown ear-to-row. Topcrosses of the 
selected high-combining and low-combining lines within each of the 15 
families (S^ to S^) were evaluated in one experiment. Mean difference 
between selected high and low sublines increased from 4.6 bushels per acre 
in the S2 to 9.3 in the S3 and 15.5 in the S^. The highest yielding 
lines were derived from high-combining Sj lines. There was no family X 
generation interaction indicating the combining ability of the families as 
measured by their means was relatively stable from the Sj to the S^. The 
strains within families X generations interaction was significant indicat­
ing that selection by testcrossing for lower and higher combining sublines 
was successful. The author doubted if visual selection would have result­
ed in consistent selection of the highest combining plants within each 
family in each generation. 
Russell (1969) selected 19 lines by testcross evaluation (double-
double-cross tester) through three successive generations. Five lines 
were selected on the basis of testcross performance at both a high and low 
plant density; seven lines were selected on the basis of performance at a 
low plant density; and seven lines were selected at a high density. 
These 19 different lines were descended from 19 different SQ plants in the 
synthetic Iowa Low Ear. The 19 lines were crossed to a single-cross 
tester and the same double-double-cross tester used in testcross evalua­
tion. The phenotypic correlation between SC and DDC testcrosses was low 
(r = 0.18). The testcrosses were evaluated at three plant densities. The 
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high-density lines showed less barrenness and yielded more than the lines 
selected at the low density when crossed with the DDC tester. The high-
density lines yielded less than the low-density lines averaged over plant 
densities when crossed to the SC tester. The group of five lines selected 
on the basis of performance in both the high and low plant densities 
yielded less than either the high-density group or the low-density group 
when crossed on the DCC tester. Russell (1969) concluded that early 
generation testing for preliminary evaluation for GCA may be of little 
value unless the selected lines are used in hybrid combination with other 
materials closely related to the tester. He suggested using visual selec­
tion of inbred lines at a high plant density for 3 or 4 generations, which 
Russell and Teich (1967) showed was as good as early generation testing 
with a related tester and more effective when compared to an unrelated 
tester. Visual selection would be followed by evaluation in hybrid combi­
nation with a few key lines well-established in the breeding program. 
Visual selection emphasizes differences caused by additive gene action 
while hybrid testing emphasizes differences resulting from additive gene 
action and from nonadditive gene action, which becomes greater as inbreed­
ing continues. 
El-Lakany and Russell (1971a) compared visual selection with test-
cross selection conducted through three successive generations from the F2 
of M14 X C103. M14 X C103 and Sj, S2, and S3 lines derived from M14 X 
C103 by visual selection and by testcross selection were crossed to WF9 X 
1205, the tester used in the testcross selection. The lines selected by 
testcross evaluation were higher yielding. When the Sj was below M14 X 
C103 in yield in testcross, a high-yielding Sg or S3 segregate was not 
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obtained. They concluded it would be advantageous to select the most 
superior genotypes in the first and second segregating generations. 
Loeffel (1971) developed 10 Sj lines from each of eight Sj lines by 
visual selection alone. He concluded that visual selection under continu­
ous selfing was ineffective in improving the line performance in testcross 
combinations. 
3. Early generation testing - selfed versus testcross progeny 
The purpose of early generation testing is to eliminate inbred lines 
that are below average in general combining ability. One assumption is 
that visual selection for combining ability during the inbreeding process 
is ineffective. Stadler's gamete selection (1944, 1945) included early 
generation testing. 
Sprague and Miller (1952) evaluated the effectiveness of visual 
selection for combining ability. A seriated sample of six lines from BSSS 
and another group of six lines from other sources were studied. The 
lines were advanced to Sg with selection within each line for the "best" 
siblings. Remnant seed was used to make all possible crosses among lines 
within each generation. Each single cross represented a composite of 20-
40 crossed ears. Because the "generations" mean square was not signifi­
cant, they concluded that visual selection had no important effect on 
general combining ability. 
Wellhausen and Wortman (1954) evaluated Sj lines from several varie­
ties adapted to various regions in Mexico and the Sg lines derived from 
them. Yield of the Sg lines in topcrosses depended on the location test­
ed; a small positive gain in combining ability was observed only when the 
lines were tested in environments similar to those where the inbreeding 
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and selection were performed. They concluded that visual selection in 
adapted Sj lines was relatively ineffective. In another experiment they 
reported comparisons of 45 crosses of Sj X Sj lines with 45 crosses of 
lines derived from the Sj lines. They reported an average net increase of 
11.2 % attributed to visual selection. Division of the crosses into three 
groups, local X local, local X introduced, and introduced X introduced 
lines, showed that visual selection was ineffective in the improvement of 
the combining ability of local, high-combining Sj lines, but was effective 
in favorably changing the combining ability of lines from introduced 
varieties. 
Osier et al. (1958) studied the differences between 134 pairs of Sj X 
Sj crosses versus X crosses (advanced lines from the Sj lines). The 
advanced lines were visually selected from Sj lines, which were selected 
as high-combining based on topcross performance. Visual selection was 
found to be effective in 57% of the 134 pairs. Forty percent of the local 
X local crosses were better as advanced lines and 65% of the introduced X 
introduced crosses were better as advanced lines. 
Center and Alexander (1962) compared Sj line performance per se with 
performance of the lines (SQ plants) in topcrosses with two testers. The 
correlations between Sj and testcross performance was as high as the 
correlation between the two testers. The relationship between Sj perform­
ance and the mean of the two testcrosses gave the highest correlations 
indicating that progeny performance may be more closely associated with 
general than specific combining ability. Center (1963) observed that 
visual selection was first used for early generation testing. However, 
the relationship between the traits of inbred lines and the yield of their 
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hybrids was not close. The lack of predictive inbred trait-hybrid yield 
correlation focused attention on testcross evaluation. Thus, early gener­
ation testing on the basis of testcrosses was proposed (Jenkins, 1935). 
If hybrid performance results primarily from additive and dominance (not 
overdominance) effects, the performance of early generation inbred lines 
per se may be more efficient because testcrosses tend to mask weaknesses 
in lines, and the range of performance is generally greater with inbred 
lines. 
Lonnquist and Lindsey (1964) studied the relationship between the 
performance of 169 Sj lines as lines per se and their performance in 
topcrosses (related and unrelated tester). The correlations between line 
performance and testcross performance was as high as or higher than the 
correlation between testers, although the r-values for yield (r = 0.30 for 
unrelated tester, r = 0.27 for related tester) were too low to be of 
predictive value. The lines per se group had a larger genotype X environ­
ment interaction mean square and error term than did either testcross 
group; however, the mean square for genotypes was much larger for the 
lines per se. As a result, the ratios of Og^/Ogg^ and ogg^/o^ were 
greater for the lines per se. Although the lines per se were more sensi­
tive to environmental effects, the greater range in performance of the 
lines per se relative to the two testcross groups allowed a better dis­
crimination among the lines when tested as lines per se. The three lines 
selected as best as lines per se had low yield in testcrosses; the three 
lines selected as the best in testcross (unrelated tester) were above the 
mean as lines per se. 
Lonnquist (1968), in a related study, selected the three highest and 
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three lowest lines from 169 Sj lines selected by three evaluation methods: 
1) lines per se (S), 2) testcross to unrelated tester (UT), and 3) 
testcross to related tester (RT). All possible crosses were made within 
and among both groups of lines within each evaluation method (e.g., Hg X 
Hg, Hg X Lg, and Lg X Lg) and between each evaluation method (e.g., Hg X 
HUT RT' ^ ^ UT RT* ^ ^ UT RT* and Iig X The crosses were 
composited by type for each of the three evaluation methods (seven com­
posites for each method). The lines selected by inbred progeny perform­
a n c e  e x h i b i t e d  a  l i n e a r  t r e n d  i n  t h e i r  c r o s s e s  ( L X L  < H X L  < H X H ) ;  
the lines selected by using an unrelated tester showed evidence of over-
dominance (H X L >. H X H) ; and the lines selected by using the parental 
population as the tester showed a linear trend with evidence of partial 
dominance. 
Center (1973) compared versus testcross selection in two synthet­
ics. He concluded that testcross selection was more effective than Sj 
selection for increasing heterosis, but was not as effective as Sj selec­
tion for increasing the population yield per se and combining ability. 
Horner (1977) compared Sg line performance with testcross perform­
ance. Positive and highly significant correlations were found between S2 
yield and testcross yield with three testers (r = 0.61 and r = 0.35 for 
two populations). For one population, four lines were common in the top 
10 lines selected by each of the two methods; for the other population 
only one line was common between the two selection methods. 
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4. Testers 
Adequate testing of new lines becomes increasingly difficult as 
breeding programs expand in scope and greater numbers of lines become 
available. Davis (1927) and Jenkins and Brunson (1932) suggested the use 
of a common broad-gene tic-based tester to obtain a measure of the general 
combining ability of new lines. Jenkins (1935) and Sprague (1946) recom­
mended the use of early generation testing of lines in topcross to reduce 
the number continued for additional inbreeding and selection. Jenkins 
(1934) determined methods of double-cross hybrid prediction to reduce the 
number of possible double crosses required for testing from a group of 
single crosses. Although the development and use of the topcross, early 
testing (by some breeders), and prediction methods improved the efficiency 
of breeding programs, the choice of the appropriate te8ter(8) to evaluate 
the yield potential of lines remains a subject of debate. 
Green (1948) crossed 83 plants in each of three populations to two 
testers: A double-cross hybrid, U.S. 35, and an open-pollinated variety. 
Black's Yellow Dent (BYD). U.S. 35 was more effective than BYD in measur­
ing differences in combining ability: The range of the testcrosses and 
the mean squares for the F2 plant testcrosses were greater for U.S. 35. 
The plants within Fg populations X tester interaction was significant 
indicating the lines were not ranked the same in combining ability by the 
two testers. In each of the three F2 populations sampled, only one of the 
eight segregates giving highest yields in topcrosses with U.S. 35 was also 
in the top eight of the BYD topcrosses. The testers X sources (F2 popula­
tions) interaction was not significant indicating the mean performance of 
the 83 segregates was similar on each tester. 
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Keller (1949) selfed 93 plants in the F2 of a single cross (1233 X 
ITE701) and crossed the same plants to the parental single cross and an 
unrelated single cross (R4 X Hy). The correlation between the parental 
and unrelated single-cross testers was low for yield (r = 0.17). Of the 
top 20 segregates selected in both testcross groups, only two lines were 
common to both groups. He attributed this to differences in specific 
combining ability. A seriated sample of 17 lines was selected from 
both testcross groups. The Sj lines were crossed to three inbred testers 
and the variety Krug. There was no correlation among testers in the 
ranking of the lines. Low-combining and high-combining lines gave similar 
line X tester interactions variance components. He concluded both high-
combining and low-combining lines were equal as testers and advised using 
more than one tester. 
Matzinger (1953) defined a "desirable tester" as one that combines 
the greatest simplicity in use with the maximum information on the per­
formance to be expected from the tested lines when in other combinations 
or grown in other environments. He used fourteen testers: 8 lines, 2 
double crosses among the 8 lines, and 4 component single crosses. Â 
different set of 8 lines was tested. The three tester types ranked the 18 
lines similarly when averaged across testers within each type. The range 
for the DC, SC, and inbred testcrosses was 26.9, 32.1, and 50.2 bushels 
per acre, respectively. The interaction variance components were 6.46, 
11.90, and 17.22 for the DC, SC, and inbred testcrosses, respectively. He 
concluded that a test involving a series of lines with one single-cross or 
inbred tester has limited predictive value for performance with a second 
and unrelated single cross or inbred. The ranking of lines with respect to 
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GCA can be accomplished most economically through the use of a tester 
having a broad genetic base. 
Grogan and Zuber (1957) crossed several lines derived from (WF9 X 
Mo22)WF9, C103 X 187-2, and A73 X NC7 with the parental single-cross, 
unrelated single-cross, and double-cross testers. The correlation of 
parental single cross and double cross for yield varied depending on the 
segregating population. There were good correlations between the mean of 
the parental single crosses and the double cross. Some single crosses 
appeared to be as efficient as double crosses in estimating general com­
bining ability. All testers appeared to be equally effective in measuring 
root and stalk lodging. 
Rawlings and Thompson (1962) crossed six lines representing a range 
in general combining ability with 10 heterozygous strains (five high-
combining and five low-combining strains). Each group was considered as 
both "lines" and "testers". They defined a "good tester" as one that 1) 
must classify correctly in a relative sense the entries under selection 
and 2) must discriminate efficiently (i.e., allow a more precise classi­
fication of entries for a given amount of testing or allow evaluation of 
more entries for a given level of precision). The first criterion can be 
measured by a ranking of the lines; the second criterion can be measured 
by dispersion statistics (range, F statistic). Their results supported 
the theory that low-performing testers, which presumably have a low fre­
quency of favorable alleles, are the most effective testers. Generally, 
the low-combining testers ranked the lines more consistently and discrimi­
nated among the lines better (larger F-value for entries). 
Center and Alexander (1962) used two single-cross testers to evaluate 
approximately 50 SQ plants in each of three populations. The correlation 
coefficients were highly significant between testcrosses at one location 
(r = 0.55, 0.57, and 0.53 for each of the three populations). At another 
location the r-values were highly significant for one population (r = 
0.45), but were not significant for the other two populations (r = 0.20 
and 0.23). 
Lonnquist and Lindsey (1964) evaluated the topcrosses of 169 Sj lines 
derived from Km» & synthetic developed from Krug Yellow Dent. The 
topcroBB parents were syn-2 (unrelated tester) and Kju syn-3 (rela­
ted tester). The correlation of yields of the two topcross parents was 
highly significant, although very low (r = 0.24). Of the top lines se­
lected by each tester (22 by the related tester and 25 by the unrelated 
tester exceeded the test mean by one or more phenotypic standard devia­
tions), only five were common to both groups. 
Allison and Curnow (1966) examined, theoretically, different testers 
by comparing the expected changes in gene frequency after selection among 
testcrosses for the breeding of improved synthetic varieties. The change 
in gene frequency in the synthetic was proportional to the average effect 
of a gene when the parental variety was used as the tester. If there is 
no overdominance, any tester will improve the population mean, except for 
complete dominance and fixation of the favorable allele at all loci in the 
tester. With an unrelated tester advance depends on the difference in 
gene frequency between the tester and the parental population, which is 
more likely to be greater with a poor tester (i.e., low frequency of 
favorable alleles). A tester with low performance would be the best 
tester to use. However, its low yield must be due to its low frequency of 
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favorable alleles at the important loci in the variety under selection. 
Raw lings and Thompson (1962) showed that the total genetic variance among 
testcrosses would be greatest if the tester had a low frequency of the 
favorable allele no matter what the level of dominance. 
Russell (1969) found a phenotypic correlation of only r = 0.18 be­
tween a single-cross tester and the double-double-cross tester that was 
used in testcross selection of the lines. He speculated that the single-
cross tester may have masked the favorable genes in the lines because the 
single-cross testcrosses yielded more than the double-double-cross test-
crosses. The favorable change accomplished for additive gene action with 
the DDC tester was masked by the nonadditive gene action when the SC 
tester was used. The author concluded that early generation testing of 
lines for the preliminary evaluation of GCA may be of little value unless 
selected lines are used in hybrid combination with other materials closely 
related to the tester. 
Horner et al. (1973) studied three methods of recurrent selection: 
1) $2 performance, 2) parental tester, and 3) inbred line tester. The 
CO to C5 cycles of each population improvement method were crossed to the 
parental population and another broad-genetic-based tester. The same 
results were obtained for each tester. The linear regression of yields on 
cycles was highly significant for each method and there were highly sig­
nificant differences among the methods in linear response. The inbred 
line tester method showed the largest gain per cycle (4.4%). The inbred 
tester method was more effective than Sg performance selection in changing 
the gene frequencies of genes having additive effects. 
Russell et al. (1973) used the inbred B14 as the tester in a recur­
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rent selection program to improve the population "Alph" and the F2 of WF9 
X B7. The CO to C5 cycles of both populations were crossed with B14 and 
BSBB, an unrelated broad-genetic-based tester. The hybrid performance of 
the cycles of both populations was similar on both testers, indicating 
that progress from selection using an inbred tester was primarily for 
general combining ability. 
Hoegemeyer (1974) compared 24 lines selected for superiority in the 
SQ X SQ through S/^ X yield tests in a reciprocal full-sib selection 
(RFS) program with 24 unselected lines. RFS is designed to maximize 
selection for specific combining ability. Single crosses made among the 
selected lines showed the general-combining-ability mean square was three 
times as large as was the specific-comb ining-ability mean square. RFS was 
effective in selecting pairs of lines having positive, nonadditive effects 
(i.e., SCA), but the lines also contributed significant additive effects 
to their hybrids. 
Russell and Eberhart (1975) intercrossed five S2 lines each from 
BSCB1(R)C5 and BSSS(R)C5 and five 83.4 lines from BSSS(HT)C6 (75 line X 
line crosses). BSCBl(R) and BSSS(R) were part of a reciprocal recurrent 
selection program, each serving as tester for the other population. 
BSSS(HT) is related to BSSS(R) but has been improved by testcross with a 
double-cross tester, lal3. Population crosses were also studied. The 
yields of the population crosses were equal. BSSS(R)C5 X BSSS(HT)C6 
yielded as much as the population crosses involving BSCB1(R)C5. Improve­
ment for yield was made irrespective of the tester used to produce test-
crosses, indicating no evidence of overdominant gene action. In the line 
X line crosses, the GCA mean square was highly significant and relatively 
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large compared to the SCA mean square. Additive genetic effects with 
partial-to-complete dominance appeared to be the primary types of gene 
action. The authors suggested using an inbred line tester derived from 
the previous cycle of selection in a recurrent selection program. 
Horner et al. (1976) used a single-cross tester (F44 X F6) in a 
recurrent selection program to improve the yield of FS767 (a broad-
genetic-base synthetic) and the F2 of GT112 X L578. The CI through C6 
cycles of both populations were crossed with F44 X F6 and an unrelated 
synthetic FS3W. The performance of the testcrosses of the advanced cycles 
of each population was similar with either tester. This suggested that 
the gains using the narrow-genetic-based, single-cross tester resulted 
from increasing frequency of genes with additive effects. 
Horner (1977) used an inbred line (S2) from Population A of the 
synthetic FSHmR as a tester for Population B and an S2 line from Popula­
tion B as a tester for Population A. The inbred testers were crossed to 
82 lines derived from each population. The 10 highest and 10 lowest lines 
for grain yield as determined by the testcross and as lines per se were 
crossed with the original S2 tester line and two unrelated, commercial 
double-cross hybrids. The inbred tester results were highly correlated 
with both double-cross testers in both populations (r = 0.951 for DCl and 
r = 0.974 for DC2 in Population A and r = 0.970 for DCl and r = 0.954 for 
DC2 in Population B). The close agreement between the inbred testers used 
originally to select for combining ability in the testcross series and the 
two unrelated double crosses indicates that the inbred testers measured 
largely additive effects and that specific combining ability was of little 
importance. 
Walejko and Russell (1977) used a single cross, WF9 X Hy, in the 
first cycle and Hy in the next four cycles as testers to improve two 
varieties, "Kolkmeier" and "Lancaster". The CO through the C5 cycles of 
each population were crossed with Hy; the CO and C5 cycles of each 
population were crossed with the CO and 05 cycles of the variety Alph and 
two inbred lines, B14A and Mol7. All testcrosses yielded similarly to the 
Hy testcrosses indicating improvements in Kolkmeier and Lancaster were 
caused primarily by an increased frequency of genes with additive effects 
and of genes with partial to complete dominance. 
Hallauer and Lopez-Perez (1979) crossed 50 unselected lines from 
BSSS and 50 Sg lines derived from them to five testers. There was a 
significant Sj and Sg line X tester interaction for grain yield and 
moisture. One tester was Mol7, an elite, unrelated inbred line. Mol7 was 
as effective as a poor-performance, related, inbred line tester, BSSS(CO)-
222, in ranking of the and Sg lines for yield in testcrosses. The 
variability among Mol7 testcrosses was similar to BSSS(C0)-222 testcross­
es . 
The goal of most commercial breeding programs is the development of 
single-cross hybrids. The goal is often to develop new inbred lines to be 
used in combination with a set of elite inbred line parents that are in 
commercial hybrids. Bauman (1981), in a survey of both public and private 
plant breeders, found that 89% recommended using inbred testers. The 
results of several recurrent selection studies showed that inbred lines 
selected primarily for additive effects (Horner, 1977; Horner et al., 
1973, 1976; Russell et al., 1973; Walejko and Russell, 1977). Inbred 
testers or - related-line testers should provide data that can be directly 
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used in making choices of new commercial hybrids. 4nd, if the testers do 
select primarily for additive effects, the lines selected may have good 
general combining ability. 
C. Correlations Among Traits 
Most maize hybrids produced in the United States are single crosses. 
Therefore, the performance of the inbred line per se is of great impor­
tance in commercial production. Grain yield, disease and insect resis­
tance, and other plant characters of the inbred line have become more 
important in the development of inbred lines in the past two decades. The 
correlations among traits are important in the visual selection of desir­
able parents to be used in single-cross hybrids. The most important and 
interesting correlations are those between grain yield of the inbred line 
and other plant and ear characters. Correlations within lines or crosses 
are of interest in indicating the characters within the crop itself that 
are associated with yield. If such correlations were known, the breeder 
could visually select for those plant and ear traits that would result in 
a concomitant increase in the yield of the line per se. 
Richey (1922) summarized the results of previous studies to improve 
the yield of open-pollinated varieties by selecting for certain characters 
in the seed ears (i.e., mass selection). He concluded that "selection on 
the basis of production, weight of ear in this case, is of value. Like­
wise, it is indicated that it is preferable to obtain production by adding 
to the length rather than to the circumference of the ears, and that 
smoother, fewer-rowed ears with a lower shelling percentage than the 
standard show type ears are inclined to be the better yielders". Love and 
Wentz (1917) concluded there was no evident relation between seed charac­
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ters and yield. Etheridge (1921) also concluded there was no significant 
relation between ear characters and yield. Richey and Willier (1925) 
concluded that nothing in the studies (3,265 ears from 4 varieties) indi­
cated that selection on the basis of seed-ear characters could be used in 
breeding. 
Kempton (1924) looked at the F^ plants of the cross between the Tom 
Thumb variety of popcorn and the Mexican variety Jala. Only one signifi­
cant correlation was found: between length of ear and number of rows (r = 
0.43). Kempton (1926) studied characters of the Fj and F2 generations of 
the cross between the Mexican variety Jala and an Algerian popcorn. There 
was a significant correlation between length of the central tassel spike 
and total ear length (r = 0.27 2 for Fg plants and r = 0.340 for Fj 
plants). 
Kyle and Stoneberg (1925) concluded that lines having smaller numbers 
of kernel rows had greater length of ear per plant, ears with a smaller 
diameter, kernels more rounded, and more resistance to smut, and were more 
vigorous and productive in general. Those ears with fewer kernel rows, 
larger kernels, or less angular kernels were more productive. 
Hayes (1926) computed the correlations among traits between genera­
tions of inbreeding (parent-selfed progeny correlations). Yield was 
strongly correlated with characters that are expressions of vigor, such as 
ear length and number of ears per plant. The correlation coefficient 
between ear length index and yield in the next generation varied from 
0.248 to 0.921 depending on the material studied and the year. 
Jenkins (1929), in one of the most comprehensive studies, looked at 
the relationship among various characters of 142 inbred lines (Sg and S/^) 
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developed from 14 sources. Shelling percentage (r = 0.32), ears per plant 
(r = 0.31), and plant height (r = 0.20) were significantly and positively 
correlated with yield. Date of silking (r = -0.26), chlorophyll grade (r 
= -0.21), ear-shape index (r = -0.17), and shrinkage of harvested ears (r 
= -0.27) were significantly and negatively correlated with yield. The 
multiple correlations between inbred yield and three ear characters (ear 
length, ear diameter, and shelling percentage) and 12 plant and ear char­
acters were 0.52 and 0.69, respectively. 
Panse (1940) stated that phenotypic correlations involved two compo­
nents, one genetic and one environmental. Genetic correlations are caused 
by 1) pleiotropy (genes have manifold effects) and 2) linkage. Linkages 
may be broken. Pleiotropy can be used in selection. For example, if 
genes with pleiotropic effects for ear length and yield are present, 
selection on the basis of ear length rather than yield itself may be more 
effective because ear length has a higher heritability. Success of selec­
tion also depends on the association between the traits; if the associa­
tion is not large, the effect of indirect selection for yield by use of 
ear length will not be successful. Indirect selection will be effective 
if 1) the genetic correlation between the traits is high and 2) herita­
bility of the secondary trait is greater than that of the primary trait 
(Hallauer and Miranda, 1981). For example, Hallauer and Miranda (1981) 
summarized many studies and found a genetic correlation between yield and 
ear length of 0.38. The heritabilities of yield and ear length were 18.7% 
and 38.1%, respectively. Indirect selection for yield by use of ear 
length would be less effective than direct selection for yield, assuming 
the same selection differentials for both traits (0.38 X 38.1/18.7 = 
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0.90). Indirect selection would be 10% less effective than direct selec­
tion. 
Robinson et al. (1951) presented both genotypic and phenotypic corre­
lations for several characters in crosses among F2 plants derived from 
three single crosses. In only a few cases did the genotypic and pheno­
typic r-values differ appreciably. Ears per plant was the only character 
found to have a high correlation with yield. 
Ortiz-Cereceres (1967) studied the relationships among several inbred 
characters of 124 Sg lines at two plant densities over three locations. 
The lines were derived from Corn Borer Synthetic #3. The phenotypic 
correlation between kernel depth and ear diameter was highly significant 
(r = 0.683 and r = 0.922 at the low and high density, respectively). The 
correlation between kernel depth and shelling percentage was also highly 
significant at both the low and high density (r = 0.555 and r = 0.499, 
respectively.) There was a significant, genotypic correlation between 
kernel depth and shelling percentage (r = 0.187) at the low density only. 
There was no correlation between shelling percentage and the characters 
ear length, ear diameter, and 300-kernel weight when combined over loca­
tions. 
Kovacs (1970) found that the average correlation coefficients of 4 
groups of inbred lines (poor to good in combining ability) for inbred 
yield with ear length, kernel row number, kernel length, and 1000-seed 
weight were 0.68, 0.56, 0.72, and 0.59, respectively. There were large 
differences among the four groups. 
El-Lakany and Russell (1971b) presented data on the relationships 
among several characters with yield in the testcrosses of a selected group 
of Sg lines derived from the single-cross M14 X C103. The testcrosses 
were evaluated at three plant densities: 31,000, 40,800, and 59,500 
plants per hectare. Generally, as density increased the number of signif­
icant r-values increased; thus, the relationship of yield components 
with grain yield was greatest at the highest density. Highly significant 
and positive r-values for means averaged across plant densities were found 
for plant height (r = 0.58), ears per plant (r = 0.71), and ear diameter 
(r = 0.68) with grain yield; significant and positive r-values were found 
for kernel depth (r = 0.53), shelling percentage (r = 0.54), and days to 
pollen-shed (r = 0.46) with grain yield. A highly significant and nega­
tive relationship was found between pollen-shed-to-silk interval and grain 
yield (r = -0.66) when averaged across densities. At the high plant 
density, highly significant r-values were found for plant height (r = 
0.56), ears per plant (r = 0.84), ear length (r = 0.72), ear diameter (r = 
0.81), kernel depth (r = 0.70), shelling percentage (r = 0.72), and 
pollen-shed-to-silk interval (r = -0.66). The authors suggested that the 
correlation of inbred characters with hybrid yield may be better than 
observed in earlier studies if data were taken in a high-yield environment 
with stress at the individual plant level. 
Hallauer (1971) looked at the relationships between several plants 
and ear traits with grain yield. Full-sib progenies were derived from the 
original (CO) and 4th cycle (C4) of BSSS and Corn Borer Synthetic popula­
tions and the two varietal crosses, BSSS-CO X CBS-CO and BSSS-C4 X CBS-C4. 
Yield was improved from the CO to the C4 in both populations, but there 
were no changes in the various plant and ear characters measured. If 
selection for yield improvement has been effective, and if there was an 
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association between the plant and ear characters measured and yield, then 
one would expect a change in the trait measured as yield increased. This 
was not observed. As an average of the six populations, ear length (r = 
0.43) and ear diameter (r = 0.45) had the highest phenotypic correlations 
with yield. 
Ob il ana and Hallauer (1974) studied the relationship among several 
inbred characters of 247 unselected Sg lines derived from Iowa Stiff Stalk 
Synthetic (BSSS). The only significant relationships among plant traits 
were between plant height and ear height (rg = 0.79) and between tassel 
height and tassel-branch length (rg = 0.55). Genotypic and phenotypic 
correlations between yield and plant traits were very small or zero. The 
r-values between ear component traits and yield were generally higher; 
kernel depth had the highest correlation with grain yield (rg = 0.76 and 
fph = 0.66). The relatively high correlations of ear traits with grain 
yield (ear length: rp^ = 0.57; ear diameter: rp^ = 0.52; kernel depth: 
Tph = 0.66, and kernel row number: rp^ = 0.57) and among the ear traits 
(rg values ranged from 0.33 to 0.81) indicated that each of the ear traits 
contributed to yield and that adjustments made in any one ear trait were 
reflected in other ear traits. 
Silva (1974) studied the relationship among several traits of inbred 
and noninbred progeny from Iowa Stiff Stalk Synthetic (BSSS). Crosses 
among random SQ plants and among 160 unselected Sj lines from BSSS were 
studied. Full-sib progenies were developed by crossing 160 unselected S- j  
lines derived from BSSS in a Design II mating scheme (Cockerham, 1963). 
Correlation coefficients were computed among several characters for both 
types of progeny groups. Ear length was the most important yield compo­
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nent (rg = 0.50), followed by kernel depth (rg = 0.38) and ear diameter 
(rg " 0.34), when correlated with yield. There was a negative correlation 
between kernel depth and ear length (rg = -0.35) and between ear length 
and ear diameter (rg = -0,23). 
Bartual and Hallauer (1976) studied 231 unselected inbred lines 
developed from Iowa Stiff Stalk Synthetic (BSSS). The lines were devel­
oped by full-sibbing for 10 generations followed by selfing for three 
generations. Most correlations among the characters studied were small. 
The genotypic correlation between kernel depth and grain yield (rg = 0.82) 
and between kernels per row and grain yield (rg = -0.86) were the largest 
of the r-values between ear components and grain yield. Plant height and 
ear height (rg = 0.83) had the highest correlation among plant traits. 
The genetic association between plant traits and yield was generally very 
low, but the association between ear traits and yield was high. 
Geadelmann and Peterson (1976) used the backcross method to improve 6 
inbred lines for three yield components : ears per plant, ear length, and 
kernel depth. The general combining ability for yield of the 143 modified 
versions of the yield-component groups increased by 10, 5, and 0% in 
response to selection for ears per plant, ear length, and kernel depth, 
respectively. 
Gama and Hallauer (1977) studied 160 unselected Sy lines derived from 
BSSS. Three hundred and twenty crosses were made among the 160 lines (20 
sets of 8 lines, the 8 lines used to make 16 crosses in a Design II mating 
scheme). They computed correlation coefficients between the inbred char­
acters and the same character in the hybrids by two methods: 1) 160 
inbred lines and 160 means of single-cross hybrids where one parent was 
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common and 2) 320 means of two inbred lines involved in a hybrid and the 
respective 320 hybrid means. The trait-to-trait correlations were highly 
significant for plant height (r = 0.39), ear height (r = 0,35), ear length 
(r = 0.21), kernel depth (r = 0.25), and days to half silk (r = 0.28) and 
significant for ear diameter (r = 0.18) when method 1 was used. When 
method 2 was used to compute r-values, only ear height (r = 0.17) and days 
to half silk (r = 0.28) were highly significant and yield was significant 
(r = 0.11). 
Obilana and Hallauer (1977) presented correlation coefficients of 247 
unselected Sy lines developed from BSSS. There was little or no relation­
ship of the plant and tassel traits to yield. The ear traits (yield 
components) were genotypically and phenotypically correlated with grain 
yield. They reported genotypic r-values ranging from 0.56 for kernel-row 
number to 0.76 for kernel depth when ear-component traits were correlated 
with yield. Phenotypic r-values ranged from 0.52 for ear diameter to 0.66 
for kernel depth when correlated with yield. Obilana and Hallauer (1977) 
also presented correlation coefficients from three other papers using 
inbred progenies (Bartual and Hallauer, 1976) and noninbred progenies 
(Silva, 1974; Silva and Hallauer, 1975) developed from BSSS. The geno­
typic and phenotypic correlation coefficients of grain yield with the 
plant and ear traits were similar for both types of progenies developed 
from BSSS. 
Russell and Machado (1978) calculated correlation coefficients of 13 
traits of 76 inbred lines developed by four phenotypic selection proce­
dures. The 76 inbreds were evaluated at two plant densities. At the low 
density, yield was correlated with six traits; the highest r-values were 
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for ear length (r = 0.56) and ears per plant (r = 0.46). Among the ear 
and grain traits, ear length and ears per plant had the highest correla­
tion (r = 0.73). An increase in silk delay caused a decrease in ear 
length (r = -0.27), ears per plant (r = -0.30), and yield (r = -0.32). At 
the high density, yield was correlated with seven traits, and the highest 
significant correlations were with ear length (r = 0.69) and kernel depth 
(r = 0.52). Again, among ear traits, ear length and ears per plant had 
the highest correlation (r = 0.70). Also, in the high density an increase 
in silk delay caused a decrease in ear length (r = -0.40), ears per plant 
(r = -0.47), and yield (r = -0.40). They could not conclude that one 
density had been better than the other for evaluating the relationship 
among traits of the inbred lines. 
Balko and Russell (1980) computed correlation coefficients between 
the mean of two inbred parents with the trait of the associated single-
cross hybrid, among the single-cross hybrid traits, and among the inbred 
traits at each of five nitrogen fertilization levels. The 40 inbreds 
studied were unselected lines from 6SSS. Among trait correlations (within 
single crosses or within inbreds) were higher at the low N levels. Com­
bined across nitrogen levels, date of silking (r = -0.54), pollen-shed-to-
silk interval (r = -0.53), ear length (r = 0.72), ear diameter (r = 0.82), 
kernel depth (r = 0.75), shelling percentage (r = 0.76), and ears per 
plant (r = 0.76) were highly significantly correlated with yield within 
the inbred group. For the single crosses, the only trait that had a 
significant correlation with yield at all N levels was ear length. Trait-
to-trait correlations between the 40 inbred lines and their 20 single 
crosses (between random pairs of lines) were highly significant for plant 
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height (r = 0.94), ear height (r = 0.88), leaf area per plant (r = 0.65), 
tiller number (r = 0.88), ear diameter (r = 0.63), and ears per plant (r = 
0.72). 
Generally, within a given set of progenies yield component traits 
tend to be more highly correlated with yield than are plant traits. This 
is to be expected because yield is determined by the sum of the effects of 
each yield component trait. Also, in many cases, trait-to-trait correla­
tions between inbred parent lines and their crossbred progeny are high 
enough to be of predictive value. 
D. Correlations of Inbred Traits with Hybrid Yield 
The goal of most maize commercial breeding programs is the develop­
ment of superior inbred lines to be used in hybrids. The ultimate goal is 
the development of improved hybrids. Maize breeders are interested in any 
methods that can be used to improve the efficiency of visual selection 
during the inbreeding process. Knowledge of the relationship between the 
characters of inbreds and their performance in hybrids may aid in the 
inbred selection process. If certain inbred traits were correlated with 
hybrid yield, the breeder could select for (or against) the trait, thus 
selecting lines that can be expected to be above average in combining 
ability. It is also important to know which inbred characters are not 
correlated with the yield of hybrid progeny; visual selection for (or 
against) the traits would not have an adverse effect on the hybrid yield 
performance of the selected inbreds. 
Kiesselbach (1922) stated that there appears to be a general correla­
tion between productivity of the pure-line parents and the hybrid off­
spring. Richey and Mayer (1925) obtained a correlation of -0.07 between 
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the yield of the pistillate parent and the single-cross hybrid. They 
concluded that "the final selection of lines for use in crosses must be 
based upon their performance in crosses." Jones and Hangelsdorf (1926) 
stated that "the character productiveness and general value of any combi­
nation of inbred strains cannot be accurately determined from the inbred 
strains themselves." Lindstrom (1931) evaluated the topcrosses of several 
inbred lines and concluded that the "prepotency" of an inbred cannot be 
determined by its appearance. 
Jorgenson and Brevbaker (1927) selected 10 inbred lines from the dent 
variety Silver King that were considered the most vigorous. All possible 
single crosses were made among the lines and the parental inbred 
means were correlated with the yield of the Fj . They reported the 
following correlation coefficients of the inbred characters with the 
yield: inbred yield (r =• 0.5000), plant height (r = 0.2363), kernel 
row number (r = 0.0146), ear diameter (r = 0.1608), and ear length (r = -
0.0190). The multiple correlation coefficient of the five inbred charac­
ters with the yield of the F^ was R = 0.6074. They concluded that, in 
general, better-yielding selfed lines are more satisfactory for production 
of F2 hybrids than lower-yielding selfed lines, although there are excep­
tions. The breeder should select the most vigorous selfed lines. 
Nilsson-Leissner (1927) studied the relationship between several 
traits of 23 selected inbreds (S^-iy) and the Fj crosses among them. The 
correlation coefficient of the parental mean and the Fj for yield was r = 
0.7434 for the flint group and r = 0.1852 for the dent group. The multi­
ple correlation coefficient of yield of the F^ and ear length, kernel row 
number, percent second ears, plant height, and yield of the inbred lines 
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was R = 0.8240 for the flint group and R = 0.6687 for the dent group. He 
concluded that the better-yielding lines are more satisfactory as parents 
for producing Fj crosses than lower-yielding lines. However, the only 
method of learning the better Fj combinations is by actual trial. 
Hayes (1926) looked at the correlation between generations. In 
general, the crosses between high-yielding strains should be of greater 
value than crosses between low—yielding strains although "many cases of 
individual exception should be expected". Hayes (1926) concluded that the 
only sure criterion of value of any particular selfed line is the progeny 
test: "The only sure method of learning which strains combine to produce 
the greatest vigor in Fj is by testing all possible F^ combinations". 
Jenkins (1929) presented one of the most comprehensive and detailed 
studies of the correlation among traits. One hundred forty lines 
from 18 varieties were used as parents in single-cross hybrids. Each line 
was used in at least 10 crosses. He obtained positive correlations be­
tween several inbred characters and the mean yield of the crossbred proge­
ny half-pollen (r = 0.15), half-silk (r = 0.07), plant height (r = 
0.21), ears per plant (r = 0.16), ear length (r = 0.02), ear diameter (r = 
0.10), kernel row number (r = 0.07), shelling percentage (r = 0.08), and 
yield (r = 0.23) although only plant height and yield of the inbred were 
significantly correlated with hybrid yield. Multiple correlations were 
determined between the mean yield of the Fj hybrids and several inbred 
characters. The highest correlation (R = 0.42) was for the plant traits 
chlorophyll grade, plant height, nodes per plant, nodes below the ear, and 
percent nodes below the ear. The multiple correlation between mean yield 
of the F2 hybrids and the inbred ear characters kernel row number, ear 
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length, ear diameter, and shelling percentage was R = 0.28. A negative 
correlation was found between the mean yield of the crosses and the number 
of days from tasseling to silking in the inbred parents. Jenkins (1929) 
concluded that the most productive crosses may be expected from the most 
productive inbred parents. 
Johnson and Hayes (1936) crossed 31 inbred lines from Golden Bantam 
plus 8 other lines with the parental Golden Bantam variety, an unrelated 
Del Maiz variety, and a Del Maiz inbred. The following correlation co­
efficients were obtained between the inbred characters listed and the 
mean yield in topcrosses: inbred yield (r = -0.017), ear length (0.277), 
plant height (0.279), stalk diameter (0.378), pulling resistance (-0.107), 
leaf area (0.396), and number of suckers (-0.262). The multiple correla­
tion between these 7 inbred characters and topcross mean yield vas R = 
0.4653. 
Hayes and Johnson (1939) presented results of the correlations be­
tween the traits of 110 inbred lines and the topcross yield of the lines 
(Minn. No. 13 topcross tester). The correlations between the inbred 
traits and topcross yield ranged from r = 0.19 for inbred tassel index to 
r = 0,54 for inbred root volume. Highly significant correlation coeffi­
cients were found for root volume (r = 0.54), date silked (r = 0.47), 
plant height (0.27), ear height (0.41), ear length (0.27), and inbred 
yield (0.25) with hybrid yield. The multiple correlation of 12 inbred 
traits with topcross yield was R = 0.67. 
Kozelnicky (1952) found that the correlation between inbred plant 
weight (used in lieu of grain yield because of poor seed set) and test-
cross grain yield was not significant. 
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Lonnquist and Lindsey (1964) found that the mean yields of 116 
lines was significantly correlated with yields in topcrosses. The corre­
lation coefficient was 0.30 for the unrelated tester and 0.27 for the 
related tester. The coefficients were too low to be of predictive value 
although they were highly significant. 
Nanda (1966) used an open-pollinated variety (Golden Glow - tester 1) 
and two single crosses (W23R X CI40 - tester 2 and W37A X MS214 - tester 
3) to evaluate 8 elite inbred lines. The correlation coefficients between 
inbred yield and hybrid (topcross) yields were r = 0.60 (tester 1), r = 
0.71 (tester 2), and r = 0.65 (tester 3). Only the correlation between 
inbred yield and tester 2 topcross yield was significant. Nanda (1966) 
concluded that the correlations had no predictive value. 
Ortiz-Cereceres (1967) studied the relationship between 124 Sj lines 
developed from Corn Borer Synthetic #3 and their topcross yields (parental 
tester) at two densities. Phenotypic and genotypic correlation coeffi­
cients were obtained for kernel depth, ear diameter, ear length, grain 
yield, shelling percentage, and 300-kernel weight for each combination of 
densities and progeny type. In general, grain yield in the testcrosses at 
the low density had a higher degree of association with kernel depth, 
grain yield, ear diameter, and shelling percentage as expressed in the 
inbred lines at both densities than did grain yield in the testcrosses at 
the high density. 
Russell and Teich (1967) studied the relationship between lines 
developed from the F2 population of M14X C103 and their performance in 
testcross. Highly significant and positive correlations were found for 
testcross yield and inbred yield (r = 0.35) and inbred plant height (r = 
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0.37); a negative relationship was observed for testcross yield and date 
silked in the inbreds. The significant r-values were too low to be of 
predictive value. 
Most of the previous studies involved selected inbred lines and 
relatively small sample sizes. As Gama and Hallauer (1977) noted, the 
vide variation in the results could be caused by the small number of lines 
used and the associated sampling error. Gama and Hallauer (1977) studied 
160 unselected Sy lines from Iowa Stiff Stalk Synthetic and 320 single 
crosses (20 sets of 8 lines, 16 crosses in each set) among them. The 
lines were developed by single—seed descent, so each line originated from 
a different SQ plant in the reference population. Two different correla­
tion procedures were used: 1) between 160 inbred lines and 160 means of 
the single-cross hybrids where one parent was common (4 hybrids per mean 
were involved for each line) and 2) between the means of 2 parental 
inbred lines and their specific hybrids (320 means). The correlation 
coefficients between the inbred line traits and single-cross yields were 
very low. The correlation coefficients for methods 1 and 2, respectively, 
for the inbred traits and hybrid yield were 0.09 and 0.11 for inbred 
yield, 0.14 and -0.06 for plant height, 0.14 and 0.00 for ear height, 0.12 
and 0.02 for ear length, 0.10 and 0.06 for ear diameter, 0.14 and 0.02 for 
kernel depth, and 0.02 and 0.14 for cob diameter. The multiple correla­
tions of the inbred traits with yield of the single-cross hybrids were 
small (R = 0.23 for six plant and ear traits, R = 0.17 for four ear 
traits, and R = 0.15 for two plant traits). They concluded that traits 
measured in inbred lines do not predict hybrid performance. 
Russell and Hachado (1978) determined the effects of plant densities 
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on the relationships between plant, ear, and grain traits of inbred lines 
and hybrid yield performance. The correlation coefficients for inbred 
traits with testcross yields showed that the inbred plant traits had 
little predictive value for testcross yields. Plant densities had no 
consistent effects on the correlation coefficients. Generally, the best 
relationships were obtained for inbred traits and hybrid yields in the 
high density. The highest correlation was between inbred kernel weight 
and hybrid yield (r = 0.48). 
Hallauer and Lopez-Perez (1979) correlated yields of 50 unselected Sy 
lines with testcross yields of five testers; the genetic correlations 
ranged from -0.09 to 0.17 for the five groups. Balko and Russell (1980) 
evaluated 40 random Sy lines from BSSS and 20 single crosses between 
random pairs of the lines at five nitrogen fertilizer levels. The inbred 
traits had little relationship to hybrid yield regardless of the nitrogen 
level. Correlations between single-cross yields and inbred traits ranged 
from r = -0.03 for kernel weight to r = 0.31 for plant height combined 
over all nitrogen levels. The multiple correlation of single-cross yield 
with all 14 inbred traits was R = 0.76; for seven plant traits was 0.73; 
and for seven ear and grain traits was 0.52, combined over all nitrogen 
levels. 
Generally, correlations between inbred traits and a complex trait, 
such as yield, in hybrid progeny have been low. Sample size has probably 
affected the results in many studies. The real hybrid yield potential of 
an inbred line must be determined with actual crosses. 
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III. MATERIALS AND METHODS 
A. Experimental Materials 
The genetic materials used for this study were derived from two 
broad-genetic-based synthetics, OhS3(S)Cl, which was derived from BS3, and 
BS4. BS3 and BS4 were developed as companion synthetics that, because of 
their different genetic backgrounds, should display good heterosis in 
hybrid combination with each other. BS3 was formed from 24 entries of 
elite inbred lines and populations improved by various recurrent selection 
procedures; BS4 was formed from 21 entries (Hallauer et al., 1974). 
Several strains of Stiff Stalk Synthetic were included in the BS3 syn­
thetic. The BS4 synthetic had several entries related to the Lancaster 
genetic group. OhS3(S)Cl was derived from the BS3 synthetic after one 
cycle of recurrent selection at the Ohio Agricultural Research and Devel­
opment Center. OhS3(S)Cl was improved for resistance to first generation 
European corn borer (Ostrinia nubilalis, Hubner), Helminthosporium tur-
cicum leaf blight, tolerance to maize dwarf mosaic (MDMV) and maize chlor-
otic dwarf (MCDV) viruses, and grain yield. 
The inbred lines used in this study were developed at the Asgrow 
Research Center in Ames, Iowa, and at the Asgrow Research Support Station 
in Delray Beach, Florida. The lines were developed by the standard ear-
to-row method with one ear saved per line each generation. The lines were 
grown in 15-plant, single-row plots approximately 3 m in length (60,200 
plants per hectare). 
The inbred lines and testcrosses were developed as follows: 
1978: Approximately 900 plants in OhS3 and 875 plants in BS4 were 
self-pollinated and crossed to the inbred samplers. A619 and 
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A632 were the sampler inbreds for BS4 and OhS3, respectively. 
Selection was practiced at pollination for simultaneous silk 
emergence and pollen shed, resistance to lodging, and other 
desirable agronomic characters. At harvest, 250 selfed ears 
and associated crossed ears were saved in each synthetic. 
Selection was practiced at harvest for desirable ear and grain 
characters, resistance to root and stalk lodging, and other 
desirable plant characters. 
1978-1979: The sampler-line X Sg-plant Fjs (250 per synthetic) were grown 
ear-to-row in the winter nursery. Four plants were selfed per 
line. At harvest, the ear with the largest number of seeds 
was saved from each line. A few lines were lost because of 
poor plant development. 
1979: Two hundred thirty-three BS4 and 233 A619/BS4 Sj lines and 249 
OhS3 and 249 A632/OhS3 Sj lines were grown in the nursery. An 
SQ plant in each synthetic was represented by two lines: one 
selfed directly from the SQ plant and one selfed from a cross 
of the sampler inbred with the SQ plant. Thus, there were 233 
and 249 "pairs" of 82 lines from the BS4 and 0hS3 synthetics, 
respectively. The first 8 plants in each line were infested 
with the first generation of European corn borer (Ostrinia 
nubilalis. Hubner). Five plants were selfed per line. Selec­
tion was practiced among and within lines for resistance to 
stalk and root lodging, freedom from leaf diseases, desirable 
ear and grain characters, and other desirable plant charac­
ters. At harvest, approximately 120 lines were saved in each 
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of the four groups. Selections made in one group (e.g., BS4) 
were not based on selections made in the other group (e.g., 
A619/BS4) (i.e., selection was not practiced to keep "pairs" 
of lines). 
1979-1980: The Sg lines were grown ear-to-row in the winter nursery. 
Two plants in each S2 line were self-pollinated and crossed 
with a related-line, single-cross tester (A632 X A634 for the 
BS4 and A619/BS4 groups and A619 X H99 for the OhS3 and 
A632/OhS3 groups). Related-line, single-cross testers were 
used because of their increased vigor and seed yield compared 
with inbred testers in the Florida environment. One selfed 
plant and its testcross were saved per line. Because of poor 
plant development of the S2 lines and lack of testcross seed, 
some lines were discarded. 
1980: Ninety-nine Sg lines from both the BS4 and A619/BS4 groups 
and 110 S3 lines from the OhS3 and A632/OhS3 groups were grown 
in the nursery. The first five plants in each line were 
infested with the first generation of European corn borer. 
Five plants were selfed in each line and one ear was saved 
from each line at harvest. Selection was practiced within 
each line for the ear with the highest seed yield. 
1980-1981: Based on topcross trials conducted in 1980, 31 S^ lines in 
each group were selected and crossed with three related-line, 
single-cross testers in the winter nursery. The BS4 and 
A619/BS4 groups were crossed with A632 X A634, B76 X FR19, and 
A635 X GDI. The 0hS3 and A632/0hS3 groups were crossed with 
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A619 X H99, H95 X Va26, and Va59 X Mol7. At least five plants 
in each line were used as pollinators to make the testcrosses. 
This testcross seed was used in 1981 trials. 
1981: The 31 lines in each group were regrown in the nursery. 
Additional testcross seed was produced to be used in the 1982 
trials. In addition, seed of the 124 lines was increased 
by sib-mating to provide seed for the inbred trials conducted 
in 1982. 
B. Experimental Procedures 
1. Topcrosses 
The 198 BS4 and A691/BS4 topcrosses (Set 1) and the 220 OhS3 and 
A632/0hS3 (Set 2) topcrosses were grown at four locations in 1980. The 99 
topcrosses of both groups of Set 1 lines were divided into 9 separate 
experiments. Eleven BS4 and eleven A619/BS4 topcrosses were assigned at 
random to each experiment. The 110 topcrosses of both groups of Set 2 
lines were divided into 10 separate experiments with 11 OhS3 topcrosses 
and 11 A632/0hS3 topcrosses assigned at random to each experiment. Three 
check hybrids were included in each experiment to make 25 entries per 
experiment. The three check hybrids for the Set 1 topcrosses were (A632 x 
A634) X A619 and two Asgrow commercial hybrids; the checks for the Set 2 
topcrosses were (A619 X H99) X A632 and the same two commercial hybrids. 
A randomized complete block experimental design with two replications 
per location was used for each experiment. Each of the 19 experiments was 
grown at the Asgrow Research Centers near Ames, Iowa and Oxford, Indiana, 
and at Hospers, Iowa (northwest Iowa) and Rollo, Illinois (northern 
Illinois). 
51 
The experimental unit was a two-row, machine-planted plot. All plots 
were over-planted and thinned at the 5-6 leaf stage to achieve the desired 
stand. The plot length, row spacing, and plant density for each location 
are shown in Table I. 
All plots were machine-harvested with a combine modified for small 
plots. 
Data were obtained for grain yield, percent grain moisture at har­
vest, stalk lodging, root lodging, and stand. Selections were based 
primarily on grain yield and resistance to stalk and root lodging. Based 
on topcross performance, 2-5 lines from both groups were selected from 
each experiment. In total, 31 lines from each of the four groups BS4, 
A619/BS4, OhS3, and A632/OhS3 were selected for more testcrossing. 
The results of the topcross trials will not be presented. 
2. Experiments 01 and 02 
The testcrosses of the 62 Set 1 lines (31 BS4 lines and 31 A619/BS4 
lines) and of the 62 Set 2 lines (31 OhS3 lines and 31 A632/0hS3 lines) 
were grown at four locations in 1981 and 1982. The Set 1 testcrosses were 
grown in Experiment 01; the Set 2 testcrosses were grown in Experiment 
02.  
The experiments consisted of 196 entries (62 lines crossed with 3 
testers plus 5 check hybrids entered twice). The check hybrids for Exper­
iment 01 were A632 X A634, B76 X FR19, and CDl X A635 (the three testers) 
crossed with A619, A632 X A619, and (A635 X A634) X FR16. The checks for 
Experiment 02 were A619 X H99, H95 X VA26, and Va59 X Mol7 (the three 
testers) crossed with A632 and the same latter two hybrids used as checks 
in Experiment 01. A simple lattice design with two replications was used. 
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Table 1. Plot length (m), row spacing (cm), and plant density (xlOOO 

























The plot length, row spacing, and plant density used in Experiments 
01 and 02 are presented in Tables 2 and 3, respectively. 
All plots (2-row plots) were over-planted with a machine and later 
thinned to the desired stand. All plots were machine harvested. 
Data were obtained on six traits; 
a. Stand (STD) The number of plants in each plot was counted prior 
to harvest. All plots were 90 to 100 percent of desired stand. 
b. Stalk lodging (PSL) The number of plants broken below the ear 
was counted prior to harvest. This number was divided by the number of 
plants per plot (STD) to determine the percent stalk lodging (PSL) per 
plot. 
c. Root lodging (RL) A visual rating of the percent plants per plot 
leaning 30 degrees or more from vertical was made prior to harvest (1=0 
percent, 5 = 100 percent). 
d. Ear height (EH) A visual rating of the distance from the ground 
to the top ear-bearing node was made in August at the same time stand 
(STD) was recorded (1 = 30 cm, 2 = 60 cm, 3 = 90 cm, etc.). 
e. Grain moisture (MST) The percent grain moisture at harvest was 
determined by an electronic moisture meter. 
f. Grain yield (YLD) Grain yield per plot was recorded in kilo­
grams, which was converted to quintals per hectare (q/ha) at 15.5% mois­
ture. 
Data on ear height (EH) were not obtained at Oxford, Indiana in 1981 
for Experiments 01 and 02 and at Merna, Illinois in 1982 for Experiment 
02. Data on stalk lodging (PSL) and root lodging (RL) were not obtained 
at Merna in 1982 for Experiment 02 because of extremely severe lodging 
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Table 2. Plot length (m), row spacing (cm), and plant density (xlOOO 
plants per hectare) for Experiment 01 in 1981 and 1982 
1981 1982 
Plot Row Plant Plot Row Plant 






















Table 3. Plot length (m), row spacing (cm), and plant density (xlOOO 
plants per hectare) for Experiment 02 in 1981 and 1982 
1981 1982 
Plot Row Plant Plot Row Plant 
Location length spacing density length spacing density 
Ames, Iowa 6.71 76.2 46.9 
Hospers, Iowa 5.49 96.5 54.7 5.49 96.5 54.7 
Oxford, Indiana 6.71 76.2 56.7 6.71 76.2 56.7 
Merna, Illinois 6.71 76.2 56.7 6.71 76.2 56.7 
Randall, Iowa 5.49 96.5 45.3 _ — 
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caused by a storm in August (all plots were 100 percent lodged). Data on 
root lodging (RL) were not taken at Randall, Iowa in 1981 for Experiments 
01 and 02 and at Rollo, Illinois for Experiment 01 because there was very 
little or no root lodging. 
3. Experiments 11 and 22 
Experiment 11 consisted of 31 BS4 lines, 31 A619/BS4 lines, and 
two entries of A619. Experiment 22 consisted of 31 OhS3 lines, 31 
A632/0hS3 lines, and two entries of A632. A check inbred (Asgrow line 
D25) was substituted for one line in the BS4 group (80C153) in Experiment 
11 because of lack of seed. Two lines in Experiment 22 were replaced by 
check inbreds: line 80C279 (A632/OhS3 group) was replaced by B73 and line 
80C357 (0hS3 group) was replaced by Asgrow line Dill. A balanced lattice 
design with six replications was used. 
The experiments were grown at two locations in 1982: Ames, Iowa and 
Gilman, Iowa (located 65 km east of Ames). 
Both experiments were hand-planted at both locations. Each plot 
consisted of a single 20-hill row with hills spaced 21.6 cm and 17.8 cm at 
Ames and Gilman, respectively. The rows were spaced 76.2 cm at Ames and 
96.5 cm at Gilman. Two kernels were planted per hill, and at the 5-leaf 
stage, each hill was thinned to one plant. 
Data were obtained on the following traits prior to harvest: 
a. Days to half silk (HS) The number of days from July 1 to the 
date when 50 percent of the plants in a plot showed silk emergence. This 
trait was recorded only at the Ames location. 
b. Days to half pollen (HP) The number of days from July 1 until 50 
percent of the plants in the plot were shedding pollen. This trait was 
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recorded only at the Ames location. 
c. Pollen-shed-to-silk interval (PSSI) The number of days from HP 
to HS. This trait was computed as (HS+IO) - HP to avoid negative values. 
d. Plant height (PH) The distance from the ground to the middle of 
the tassel was recorded (cm). Five competitive plants per plot were 
measured and a mean was computed for the plot. 
e. Ear height (EH) The distance from the ground to the top ear-
bearing node was recorded (cm). The same plants on which plant height 
(PH) was taken were measured. A mean was computed for the plot. 
The first plant in each plot was not harvested and the next ten 
plants in each plot were hand-harvested. Primary (top) ears and second 
ears were harvested separately. Barren plants were included in the count. 
All ears were dried to a uniform moisture following harvest. 
The following data were obtained on the 10 harvested ears: 
a. Ear length (EL) Lengths of both the top and second ears were 
measured (cm) and divided by the number of plants harvested to obtain the 
ear length per plant. Barren plants were included in the calculations. 
b. Ears per plant (EPP) The number of top and second ears was 
counted and divided by the number of plants harvested to obtain the number 
of ears per plant. Barren plants were included. 
c. Ear diameter (ED) The diameter (cm) per ear of the top ears was 
determined. Barren plants were not included in the calculation. 
d. Kernel depth (KD) The kernel depth (mm) per ear was determined 
by subtracting the cob diameter from the ear diameter of the top ears and 
dividing by two. Barren plants were not included. 
e. Kernel row number (KRN) The number of kernel rows (KRN) of the 
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top ears was counted and divided by the number of top ears harvested to 
obtain the KRN per ear. Barren plants were not included. 
f. 300-kernel weight (KW) The weight to the nearest 0.1 g of a 
machine-counted, 300-kernel sample was determined. 
g. Shelling percentage (SP) The shelling percentage (SP) was de­
termined by dividing the grain weight by the whole ear weight and multi­
plying by 100. 
h. Grain yield (YLD) The grain yield of the harvested ears was 
weighed in grams, which was converted to q/ha. 
C. Statistical Analyses 
1. Experiments 01 and 02 
The data obtained for Experiment 01 (Set 1) and Experiment 02 (Set 2) 
were analyzed by the standard procedure for the simple lattice design. 
The model used for each trait at one environment was as follows: 
Yijk = u + ri + (b/r)ij + c^ + E^j^, 
where: ^ijk ~ the observed value for the ijk^^ plot, 
u = the experimental mean, 
r^ = effect of the i*"^ replication, i = 1, 2, 
(b/r)£j= effect of the jth incomplete block within the i^^ 
replication, j =1, 2, ..., 14, 
c^ = effect of the k*"^ entry, k = 1, 2, ...» 196, and 
E^jk = intra-block error associated with the ijk^^ 
observation. 
The sources of variation, degrees of freedom, and expected mean 
squares are shown in Table 4. The entries were assumed to be fixed 
effects and the replications were assumed to be random effects for the 
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Table 4. Sources of variation, degrees of freedom, and expected mean 
squares for the analysis of variance at one environment for 
Experiments 01 and 02 
Source df MS E(MS) 
Replications r-l=l 
Entries (G) k^-l=195 6^ + rCKg)^ 
Blocks r(k-l)=26 Mj 
Error 
RCBD (r-l)(k2-l)=195 (<^RCBD^^ 
Intra-block (r-l)(k-l)^ Mo (cT ® 
+ (r-2)(k-l)=169 
^(o'g)^ = (Effective mean square) = Mgtl + rlçi/(k + 1)], where 
p. - (Mj - M3)/[k(r-l)Mj], k=14, r=2. 
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purpose of calculating expected mean squares. The adjusted cultivar means 
were obtained by methods given by Cochran and Cox (1957). To test the 
effects of genotypes, the effective error mean square was used if the 
"blocks" mean square was greater than the intra-block error (Mj > Mg); 
otherwise, the randomized complete block error mean square (Mg) was used. 
The data for Experiments 01 and 02 were combined over eight environ­
ments. Data were combined across all environments without partitioning 
years and locations because the tests were not grown at the same locations 
in both years. 
The sources of variation, degrees of freedom, and expected mean 
squares for the combined analysis are shown in Table 5. The linear model 
used for the combined analysis of variance was as follows: 
Yijk = u + ei + (r/e)ij + c^ + (ec)ik + 
where: = the observed value for the ijk'^ plot, 
u = experimental mean, 
e^ = effect of the i^^ environment, i = 1, 2, ..., 8, 
(r/e)ij = effect of the replication within the i^^ 
environment, j = 1, 2, 
Cjj = effect of the k^^ entry, k = 1, 2, ..., 196, 
(ec)ik = interaction effects between the i^^ environment and 
the k^^ entry, and 
Eijk = pooled experimental error. 
The combined analysis of variance was computed using entry values 
adjusted for block effects in each environment. The pooled experimental 
error was calculated by adding the sums of squares for the effective error 
term for each environment and dividing by the degrees of freedom asso-
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Table 5. Sources of variation, degrees of freedom, and expected mean 
squares for the analysis of variance combined over environments 
for Experiments 01 and 02 
Source df® MS E(MS) 
Environments (E) e-l=7 
Replications/E (r-l)e=8 
Entries (G) (k^-l)=195 Mj cS^ + r(ogg)^ + re(Kg)' 
G X E (e-l)(k2-l)=1365 Mg <P- + 
Pooled error (r-1)(k^-l)e=1560^ 6^ 
^ Degrees of freedom will vary among traits because data for all 
traits were not obtained in each environment. 
^ Degrees of freedom will vary among traits depending on the 
effectiveness of the lattice design. 
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elated with the effective error term. Because the error degrees of free­
dom for some traits were not necessarily the same in each environment, the 
degrees of freedom associated with the pooled error differed for some 
traits. Environments were considered random effects; entries were con­
sidered fixed effects. 
The "entries" source of variation from the combined analysis of 
variance was partitioned into orthogonal components of variation as shown 
in Table 6. The "crosses" and "crosses X environments" sums of squares 
were partitioned into sums of squares representing the two groups of lines 
and the three testers. Group 1 represents the 31 lines selected by the 
modified gamete selection method and Group 2 represents the 31 lines 
selected directly from the synthetic. The "crosses" component represents 
the 186 testcrosses (62 lines X 3 testers). 
The mean squares of the components partitioned from the "entries" 
sums of squares in Table 6 were tested against their respective interac­
tions with environments. The interactions with environments were tested 
using the pooled error mean square. Adjusted entry means were used to 
obtain the sums of squares. The components of primary interest involve 
the Group 1 vs. Group 2 comparisons. 
2. Experiments 11 and 22 
The data obtained for Experiment 11 (Set 1 inbreds) and Experiment 22 
(Set 2 inbreds) were analyzed according to the procedure for a lattice 
design. Each experiment had six replications of an 8 X 8 balanced lattice 
design at two locations. The model used for each character at one loca­
tion was as follows: 
^ijk = u + ri + (b/r)ij + c^ + Eij^, 
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Table 6. Sources of variation, degrees of freedom, and expected mean 
squares for the orthogonal components of the entries and entries 
X environments sources of variation combined over environments 








Group 1 (Gl) 
Group 2 (G2) 
Gl vs. G2 
Testers (T) 
L X T 
Gl X T 
G2 X T 
Gl vs. G2 X T 
Checks (Ch) 9 
Cr vs. Ch 1 
G X Environ. (E) 1365 






+ r(OGxE)^ + re(Kç)2 
+ reCK^^)^ 
r °GlxE 2 + "S^Gl 2 
^2 + r *G2xE) ^^^^02 -





2 CJ'^  + r(oGlv8G2xTxE 
:P- + + re(Kch) 
L X E 
Gl X E 
G2 X E 
Gl vs. G2 X E 
T X E 
L X T X E 
Gl X T X E 
G2 X T X E 
Gl vs. G2 X T X E 
Ch X E 















«^2+ ''>°G2xE^ ,2 
d + r(crQi^gQ2xE^ 
'^^fLxTxE^^ 2 
^ * ^J°^G1XTXEJ2 
% * ^JJg2xTXE^ 2 
cT + r(cJgiyge2xTxE^ 
+ ':(Ocb%E)^ 
(f- + r(Ocj^gcijjjg)^ 
® Degrees of freedom will vary among traits because data for all 
traits were not obtained in each environment. 
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where: ~ the observed value for the ijk^^ plot, 
u = the experimental mean, 
r^ = effect of the i*"^ replication, i = 1, 2, 6, 
(b/r)ij = effect of the incomplete block within the i*"^ 
replication, j = 1, 2, 8, 
c^ = effect of the genotype, k = 1, 2, 3, ..., 64, and 
E^jk = intra-block error associated with the ijk'^ 
observation. 
The sources of variation, degrees of freedom, and expected mean 
squares are shown in Table 7. The genotypes were assumed to be fixed 
effects and replications were assumed to be random effects. The adjusted 
genotype means were obtained by methods given by Cochran and Cox (1957). 
To test the effects of genotypes, the effective error mean square was used 
if the "blocks" mean square was greater than the intrablock error (Mj > 
Mg); otherwise, the randomized complete block error mean square (M^) was 
used. 
The data for Experiments 11 and 22 were combined over two environ­
ments. The combined analysis of variance for each trait was computed 
using entry values adjusted for block effects in each environment. The 
sources of variation, degrees of freedom, and expected mean squares for 
the combined analysis are shown in Table 8. The linear model used for the 
combined analysis for variance was as follows: 
^ijk = u + ei + (r/e)ij + c^ + (ec)ik + Eijk 
where: = the observed value for the ijk*"^ plot, 
u = experimental mean, 
e^ = effect of the i*"^ environment, i = 1, 2, 
65 
Table 7. Sources of variation, degrees of freedom, and expected mean 
squares for the analysis of variance at one environment for 
Experiments 11 and 22 


















= (Effective mean square) = MgCl + rkjui/(k + 1)], where 
M = (MJ^ - Mg)/[k(r-l)Mi], k=8, r=6. 
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Table 8. Sources of variation, degrees of freedom, and expected mean 
squares for the analysis of variance combined over environments 
for Experiments 11 and 22 
Source df* MS E(MS) 
Environments (E) e-l=l 
Replications/E (r-l)e=5 
Entries (G) (k^-l)=63 «1 + r(0Q£)2 + re(Kg)2 
G X E (e-l)(k2-l)=63 «2 0-2 + ^(Ogg)^ 
Pooled error (r-l)(k^-l)e=630^ (,2 
^ Degrees of freedom will vary among traits because data for ES, HP, 
and PSSI were not obtained at the Gilman location. 
^ Degrees of freedom will vary among traits depending on the 
effectiveness of the lattice design. 
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(r/e)^j = effect of the replication within the i*"^ 
environment, j = 1, 2, 6, 
Cj^ = effect of the entry, k = 1, 2 64, 
(ec)£j^ = interaction effects between the i^^ environment and 
the k^^ genotype, and 
= pooled experimental error. 
Environments were considered random effects and genotypes were con­
sidered fixed effects. The combined analysis was computed using entry 
means adjusted for block effects in each environment. The pooled experi­
mental error was calculated by adding the sums of squares for the effec­
tive error term for each environment and dividing by the degrees of free­
dom associated with the effective error term. Data for the variables HS, 
HP, and PSSI were recorded at only one location; therefore, it was not 
possible to obtain combined analyses of these variables. 
The "genotypes" source of variation from the combined analysis of 
variance was partitioned into orthogonal components of variation as shown 
in Table 9. A check inbred was substituted for one line in Group 1 
(A619/BS4 lines) in Experiment 11 and for one line in Group 1 (A632/OhS3 
lines) and one line in Group 2 (OhS3 lines) in Experiment 22 because of a 
lack of seed. The check inbreds were grouped with the other check inbred 
(A619 in Experiment 11 and A632 in Experiment 22) in the analysis of 
variance. Therefore, the degrees of freedom for the orthogonal components 
differ for Experiments 11 and 22 (Table 9). 
The L.S.D. (Steel and Torrie, 1960) was used to compare means. 
L.S.D.s for mean comparisons were calculated as follows: 
L.S.D. = ta[2(o^g)2/re]l/2 
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Table 9. Sources of variation, degrees of freedom, and expected mean 
squares for the orthogonal components of the genotypes and 
genotype x environment sources of variation combined over 
environments (Experiments 11 and 22) 
Source df: E(MS) 
Genotypes (G) 
Lines (L) 
Group 1 (01) 
Group 2 (G2) 
G1 vs. G2 
Checks (C) 
L vs. C 
G X Environments (E) 
L X E 
G1 X E 
G2 X E 













+ r(oQ^g)^ + re(KQ)^ 
o'^ + r(0]^^g)^ + re(K^) 
^2 " r(*GlxE)2 + 
\ ^f°G2xE^ G2j 
d + r(oGiv8G2xE^ "^^GlvsG2^ 
+ r(0(;j^g) ^ + re(KcJ 
d^ + r(0Lv8CxE)^ rG(KLvsc)' 
d^ + r(OQxE)^ 
+ r(<^LxE)^ 
I ' 1?-'' )2 + r((fGiygg2xE) 
L vs. C X E r(*LvsCxE)' 
^ Degrees of freedom for Experiment 22 in parentheses. 
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where: L.S.D. = least significant difference, 
tg = Student's t statistic with error degrees of freedom 
at the a probability level, 
re = number of observations in a mean, and 
= error mean square used to test differences among 
entry means (genotype X environment mean square). 
3. Correlations 
Correlations between pairs of traits were performed as follows: 
correlations among inbred traits per se and correlations between each 
inbred trait and hybrid grain yield. All correlations were calculated on 
an entry mean basis averaged across environments. 
a. Among inbred traits The simple correlations for inbred traits 
per se were derived by the following formula: 
r^Y = H x y / ( . Z.K^ Zy2)l/2 
where; r^^ = simple (phenotypic) correlation coefficient for inbred 
traits X and y, 
H xy = corrected sums of cross products for x and y, 
H x^ = corrected sums of squares for x, 
H = corrected sums of squares for y. 
Tests of significance were made using the following t-test (Steel and 
Torrie, 1960): 
t = r/[(l - r^)/(n - 2)]!/% 
where: t = Student's t statistic with n-2 degrees of freedom, 
r = simple correlation coefficient, and 
n = number of paired observations. 
Correlation coefficients for the inbred data combined over locations 
70 
were computed for the inbred traits per se for Experiments 11 and 22. Two 
groupings of the lines in each experiment were used: 
1. Group 1 (sampler line X synthetic) lines only 
2. Group 2 (synthetic) lines only 
The numbers of observations used to calculate the correlations among 
inbred traits are shown in Table 10. 
b. Inbred trait - hybrid yield correlations The simple correla­
tions between inbred traits and hybrid grain yield combined over environ­
ments were calculated as follows: 
r^y = Hxy/cEx^Ey^)^^^ 
where: r^^ = simple correlation coefficient for inbred trait x and 
hybrid yield y, 
zL xy = corrected sums of cross products for x and y, 
51 x^ = corrected sums of squares for x, 
= corrected sums of squares for y. 
Tests of significance were made using the t-test (Steel and Torrie, 
1960): 
t = r/[(l - r2)/(n -
where: t = Student's t statistic with n-2 degrees of freedom, 
r = simple correlation coefficient, and 
n = number of paired observations. 
c. Multiple correlations Multiple correlation coefficients were 
calculated using the following formula (Snedecor and Cochran, 1967): 
VKl,...,xn • 
where: R„ = the multiple correlation coefficient of hy-yV A X ) #  * * Y A U  
brid yield (y) with inbred traits (xl to xn), 
71 
Table 10. Number of observations for Experiment 11 and for Experiment 22 
used in calculating the inbred trait correlations 
Experiment 11 Experiment 22 
Group 1 31 30* 
Group 2 30^ 30^= 
* Line 80C279 replaced by B73. 
^ Line 80C153 replaced by Asgrow line D25. 
^ Line 80C357 replaced by Asgrow line Dill. 
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51 = sum of squares of deviations of y from its mean 
that is attributable to the regression of y on 
the set of x's, and 
Hy^ = sum of squares of hybrid yield (y). 
Tests of significance were made using the F-test (Snedecor and 
Cochran, 1967): 
F = (n-k-l)R2/k(l-R2) 
where: F = the F statistic with k and n-k-1 degrees of freedom, 
R = the multiple correlation coefficient, 
k = the number of inbred traits, and 
n = number of paired observations. 
Three R-values were calculated: 
1. Yield of the hybrids with all 13 traits in the inbreds. 
2. Yield of the hybrids with 5 plant traits in the inbreds: days to 
half silk (HS), days to half pollen (HP), pollen-shed-to-silk 
interval (PSSI), plant height (PH), and ear height (EH). 
3. Yield of the hybrids with 8 ear and grain traits in the inbreds: 
ear length (EL), ear diameter (ED), ears per plant (EPP), kernel 
depth (KD), kernel row number (KRN), 300-kernel weight (KW), 
shelling percentage (SP), and grain yield (YLD). 
All correlation coefficients were calculated based on adjusted entry 
means averaged across environments. Inbred traits were correlated with 
their testcross grain yield averaged over three testers. 
Table 11 presents the number of paired observations for the Set 1 
(BS4 and A619/BS4) lines and for the Set 2 (OhS3 and A632/0hS3) lines used 
to calculate the correlation between inbred trait and hybrid yield. A 
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Table 11. Number of paired observations for Set 1 (Experiments 01 and 11) 
and for Set 2 (Experiments 02 and 22) used in calculating inbred 
trait-hybrid yield correlations 
Experiments 11 and 01 Experiments 22 and 02 
Group 1 31 30* 
Group 2 30^ 30*^ 
* Line 80C279 replaced by B73 in Experiment 22. 
^ Line 80C153 replaced by Asgrow line D25 in Experiment 11. 
^ Line 80C357 replaced by Asgrow line Dill in Experiment 22. 
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check inbred was substituted in Group 2 in Experiment 11, in Group 1 in 
Experiment 22, and in Group 2 in Experiment 22. 
All statistical computations of the 1981 and 1982 data were performed 
at the computer facilities of Iowa State University, Ames, Iowa, 
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IV. RESULTS AND DISCUSSION 
A. Evaluation of the lines derived from BS4 and 
A619/BS4 and their testcrosses 
1. Testcrosses (Experiment 01) 
The analyses of variance for Experiment 01 showed highly significant 
differences (p<0.01) among the environments for all traits measured (Table 
12). Mean yields ranged from 67.1 q/ha at Rollo, Illinois in 1982 to 
108.7 q/ha at Oxford, Indiana in 1982 (Table 13). The low-yielding envi­
ronments generally were associated with high stalk-lodging values, al­
though the highest yielding environment (Oxford, Indiana in 1982) had the 
fourth highest stalk lodging percentage of the eight environments. Stalk-
lodging percentages ranged from 5.5% at Rollo, Illinois in 1981 to 60.3% 
at Ames, Iowa in 1982. The Ames location was not planted until June 4 and 
harvest was delayed until November 21 and 22. Severe windstorms at Oxford 
in 1981 resulted in high root-lodging ratings. Root lodging generally was 
not important at the other locations. 
There were highly significant differences among the entries, crosses, 
lines. Group 1 (Gl) lines (A619/BS4 lines), and Group 2 (G2) lines (BS4 
lines) for all five traits measured in Experiment 01 when averaged across 
environments (Table 12). The analyses of variance and the adjusted entry 
means at each environment are presented in the Appendix (Tables A1-A16). 
The means of greatest interest involve comparisons of the Gl and G2 lines. 
The results and discussion will center on these comparisons. 
There was a highly significant Gl x Tester interaction for moisture 
(MST), and the interaction for percent stalk lodging (PSL) was different 
from zero at the 0.10 level (Table 12). There was a highly significant G2 
Table 12. Analyses of variance for the testcrosses grown in Experiment 
01, combined for data obtained in eight environments 
Mean squares 
Source df YLD 
Environments (E) 7(5)C[6]d 78,886.73** 
Replications/E 8(6)[7] 5378.42 
Entries (G) 195 452.49** 
Crosses (Cr) 185 459.90** 
Lines (L) 61 964.91** 
Group 1 (Gl) 30 1127.50** 
Group 2 (G2) 30 828.64** 
Gl vs. G2 1 174.85 
Testers (T) 2 3824.26+ 
L X T 122 152.24** 
Gl X T 60 148.16 
G2 X T 60 146.01* 
Gl vs. G2 X T 2 461.50 
Checks (Ch) 9 295.60 
Cr vs. Ch 1 494.54 
G X E 1365(975)[1170] 147.98** 
Cr X E 1295(925)[1110] 146.40** 
L X E 427(305)[366] 190.99** 
Gl X E 210(150)[180] 171.15** 
G2 X E 210(150)[180] 188.24** 
Gl vs. G2 X E 7(5)[6] 869.05** 
T X E 14(10)[12] 1105.90** 
L X T X E 854(610)[732] 108.37* 
Gl X T X E 420(300)[360] 117.96** 
G2 X T X E 420(300)[360] 95.39 
Gl vs. G2 X T X E 14(10)[12] 209.92** 
Ch X E 63(45)[54] 176.84** 
Cr vs. Ch X E 7(5)[6] 181.84+ 
Pooled error e 93.01 
(1352) 
^ Mean squares multiplied by 10^. 
Mean squares multiplied by 10^. 
^ Degrees of freedom for Rl. 
Degrees of freedom for EH. 
® Error degrees of freedom varies with each trait and is given in 
parentheses below the mean square in this and all subsequent tables. 
+,*,** Significant F-test at the 0.10, 0.05, and 0.01 levels of 
probability, respectively, in this and all subsequent tables. 
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Mean squares 
MST* PSL RL^ EH^ 
,216.22** 121,317.17** 44,845.42** 5414.85** 
707.89 307.12 324.06 242.86 
168.76** 747.78** 120.86** 231.35** 
175.09** 768.43** 123.39** 211.02** 
445.19** 1455.90** 275.45** 503.43** 
292.38** 913.23** 286.62** 297.51** 
609.55** 1951.84** 270.33** 482.63** 
98.67 2857.88 93.65 7304.84** 
921.98** 20,091.13** 816.52 2626.35** 
27.79** 107.92** 36.00+ 25.22** 
23.01** 84.62+ 34.07 22.60 
31.93** 124.16** 36.98+ 28.21** 
46.95+ 319.73+ 64.17 13.93 
56 .36** 278.03* 47.41 41.63** 
10.00 1155.59* 315.23 5701.32** 
16.89** 159.22** 48.99** 20.23** 
17.23** 161.38** 49.25** 20.55** 
23.91** 260.17** 81.10** 25.45** 
23.26** 220.62** 72.81** 22.35** 
22.58** 281.43** 78.62** 28.77** 
83.42** 808.77** 403.92** 19.21 
106.73** 2612.49** 318.82** 66.40** 
12.42 71.80** 28.91 17.34 
12.02 64.56 28.85 18.74+ 
12.76 78.07** 28.36 15.87 
14.29 100.85+ 47.29+ 19.45 
9.64 116.63** 39.70* 14.63 










Table 13. Means of the testcrosses grown in Experiment 01 averaged 














Hospers(l) 1981 98.9 26.6 6.9 1.7 3.8 
Oxford(2) 1981 79.9 21.6 21.7 3.8 a 
RolloO) 1981 94.5 19.8 5.5 a 3.9 
Randall(4) 1981 92.7 19.5 9.6 a 3.0 
Ames(5) 1982 70.9 21.2 60.3 1.3 3.3 
Oxford(6) 1982 108.7 20.7 19.2 2.7 3.8 
Rollo(7) 1982 67.1 18.7 21.3 1.1 4.1 
Washington(8) 1982 89.7 20.3 12.9 1.2 3.6 
^ Data not recorded. 
X Tester interaction for moisture (MST), percent stalk lodging (PSL), and 
ear height (EH); the interaction for grain yield (YLD) was significant at 
the 0.05 level and the interaction for root lodging (RL) was different 
from zero at the 0.10 level. Evidently, the G2 lines were not as consis­
tent relative to one another in performance on the three testers as were 
/k 2\ 
the Gl lines. The G2 x Tester interaction variance component (KQ2XT ^  
greater than the Gl x Tester interaction component for all five 
traits measured, indicating that nonadditive genetic effects were more 
important for the G2 lines (Tables 6 and 12). The adjusted entry means 
averaged across environments for all five traits, which shows the means 
for each line on each of the three testers, are given in Table A17 in the 
Appendix. 
The testcross means of the Gl lines and G2 lines averaged across 
environments and testers are shown in Table 14. Nine Gl lines and six G2 
lines were significantly higher than the check, A619, in grain yield 
(YLD). Ten Gl lines and 13 G2 lines were significantly (p<0.05) 
lower in moisture (MST) compared with the check. Five Gl lines and five 
G2 lines were significantly lower in stalk lodging (PSL) compared with 
A619. Fourteen Gl lines and 10 G2 lines were lower than the check in root 
lodging (RL); however, only two Gl lines and three G2 lines were signifi­
cantly lower than the check in RL. None of the lines was significantly 
lower than A619 in ear height (EE). Only one Gl line was lower than the 
check in ear height (EH); no G2 lines were lower than the check in EH. 
All lines that had an ear height value greater than 4.0 also had a PSL 
value greater than the check. All lines with ear height values greater 
than 4.0 were G2 lines. 
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Table 14. Testcross means averaged across environments and testers of the 






YLD MST PSL RL EH YLD MST PSL RL EH 
80C001 82.1 19.2* 12.4* 2.0 3.4 80C090 89.8 20.6* 20.5 1.7 3.4 
80C005 88.2 21.1 18.4 1.7 3.4 80C092 87.5 20.8 17.8 2.0 4.0 
80C008 85.1 21.4 14.7 2.1 3.4 80C095 82.1 21.3 18.6 1.8 3.4 
80C012 90.4 19.8* 8.4* 1.7 3.3 80C099 85.6 21.9 30.4 2.0 4.2 
80C014 93.1* 22.0 18.8 2.4 3.9 80C100 88.3 20.3* 24.4 2.0 4.0 
80C015 92.6* 23.1 22.3 2.4 3.9 80C103 83.7 22.8 21.6 2.0 3.8 
80C016 89.5 21.6 12.5* 2.6 3.7 80C105 87.4 21.6 12.3* 2.3 3.9 
80C017 91.3 21.2 20.4 1.7 3.4 80C108 89.8 21.4 12.7* 2.2 3.8 
80C023 79.5 20.9 25.1 1.7 3.7 80C109 87.1 21.1 24.7 2.0 4.0 
80C025 83.2 20.9 23.1 2.2 3.4 80C113 98.8* 19.7* 19.6 2.2 4.4 
80C030 83.4 21.5 24.0 2.5 3.4 80C117 77.3 19.0* 16.2 2.1 3.3 
80C031 87.6 20.2* 21.4 2.1 3.7 80C120 94.6* 20.6* 35.8 1.7 4.1 
80C035 92.5* 21.4 16.2 2.3 3.9 80C124 87.9 20.4* 29.3 2.2 4.2 
80C037 81.2 21.1 19.4 2.0 3.3 80C126 86.0 20.8 15.4 1.8 4.0 
80C039 90.8 20.8 21.0 2.1 4.0 80C127 93.2* 21.8 15.0 2.7 3.9 
80C042 90.8 21.0 23.0 1.7 3.6 80C130 91.6* 21.7 22.0 1.8 4.4 
80C046 82.2 20.5* 23.6 1.7 3.6 80C131 85.5 19.9* 19.9 1.9 3.9 
80C047 96.7* 20.7* 15.7 2.1 3.9 80C132 92.3* 21.7 27.7 1.8 3.9 
80C056 91.5* 21.0 16.4 1.8 3.6 80C134 88.6 19.8* 19.0 1.8 3.2 
80C057 93.2* 21.5 22.5 2.1 3.5 80C135 90.7 20.9 10.3* 2.0 3.8 
80C060 86.5 21.7 19.4 1.8 3.4 80C139 87.6 20.6* 24.4 2.2 3.8 
80C063 86.0 20.7* 20.8 1.6* 3.2 80C141 88.5 20.7* 22.3 1.5* 3.8 
80C072 80.7 21.3 13.0* 1.8 3.0 80C145 89.3 23.1 22.2 1.9 3.9 
80C073 87.4 20.5* 24.9 1.5* 3.6 80C146 92.8* 22.2 19.5 2.2 4.0 
80C075 92.0* 20.8 18.0 1.9 3.4 80C153 80.1 20.8 23.8 2.2 3.2 
80C078 92.5* 22.1 11.8* 1.9 3.3 80C157 88.6 23.8 20.3 1.6* 4.0 
80C079 93.3* 20.7* 17.7 1.9 3.7 80C158 86.0 20.5* 30.8 2.6 4.2 
80C082 80.7 19.5* 22.6 1.8 3.6 80C159 87.7 21.3 21.1 1.6* 3.2 
80C083 80.9 20.2* 22.8 1.8 2.9 80C161 88.2 19.6* 10.8* 1.9 3.4 
80C086 83.0 21.4 20.2 1.7 3.3 80C163 85.7 20.6* 27.4 2.1 4.2 
80C087 89.3 21.8 14.1 2.0 3.6 80C165 90.0 23.5 9.4* 2.0 3.8 
A619* 87.1 21.3 17.7 1.9 3.0 A619* 87.1 21.3 17.7 1.9 3.0 
^ Mean of two entries. 
* YLD significantly greater than A619; MST, PSL, RL, and EH 
significantly less than A619 (p<0.05). 
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The highest yielding line averaged across environments and testers 
was a G2 line (80C113) that yielded 98.8 q/ha, compared with 87.1 q/ha for 
the check (Table 14). However, this line had 19.6% stalk lodging compared 
with 17.7% for the check and had the highest EH value (4.4). The highest-
yielding G1 line (80C047) had a mean'yield of 96.7 q/ha when averaged 
across environments and testers, but the line had 15.7% stalk lodging. In 
general, the lines in both groups showed an excessive amount of stalk 
lodging. This was particularly apparent when compared to the check, A619, 
which was known to lodge when under stress. There seemed to be little 
difference between the two groups for the number of lines that exceeded 
the sampler inbred, A619, in testcrossea. The G1 lines, however, had a 
slight advantage for the number of lines that were significantly higher in 
yield compared to the check, A619 (Table 14). 
The G1 and G2 means on all three testers and averaged across testers 
are shown in Table 15. The only statistically significant difference 
detected between the G1 and G2 means, averaged over testers, was for EH 
(Table 12). The G2 lines had an average rating of 3.8 compared to 3.5 for 
the G1 lines (Table 15). The G2 lines, on average, were higher in yield 
(88.1 q/ha vs. 87.6 q/ha), higher in moisture at harvest (21.1% vs. 
21.0%), and more susceptible to stalk lodging (20.8% vs. 18.9%) than were 
the G1 lines, although differences were very small and not significant. 
Both groups had the same RL rating. Evidently, averaged across environ­
ments, testers, and lines within groups, neither group of lines was super­
ior to the other in its testcrosses, although the G1 lines were lower in 
EH. 
The G1 vs. G2 x Tester interaction was different from zero at the 
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Table 15. Testcross means, ranges, and estimated genetic variances 
for the Group 1 (A619/BS4) lines and Group 2 lines (BS4) 
averaged across environments and lines on each tester and 
averaged across testers for Experiment 01 










90.2 87.6 85.1 87.6 59.77 
(81.4-99.3) (79.7-95.1) (73.7-99.1) (79.5-96.7) 
89.8 87.5 87.1 88.1 40.03 
(78.9-101.0) (74.1-97.9) (78.8-97.5) (77.3-98.8) 
A619 Meand 90.2 

























A619 Mean 20.7 21.8 21.4 21.3 
Tester Mean 20.8 21.4 21.1 
® Tl: A634 X A632, T2: B76 X FR19, and T3; A635 X GDI. 
^ Mean and range of lines averaged across testers. 
^ Estimated genetic variance calculated from the combined ANOVA. 
^ Mean of two entries. 
Tester mean across the G1 and G2 groups. 
Table 15. (continued) 
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Mean Estimated 
Tester and Genetic 

















Tester Mean 20.2 24.1 15.2 
RL (1_5) 
1 2.0 2.0 1.8 2.0 0.13 
(1.6-2.8) (1.5-2.9) (1.3-2.4) (1.5-2.6) 
2 2.1 2.0 1.9 2.0 0.12 
(1.6-2.8) (1.5-2.8) (1.3-2.7) (1.5-2.7) 
A619 Mean 2.1 1.9 1.7 1.9 




















A619 Mean 3.0 3.2 2.8 3.0 
Tester Mean 3.8 3.7 3.5 
84 
0.10 level for both MST and PSL (Table 12). The interaction was caused by 
a change in magnitude rather than by a change in direction of the two 
groups on each tester (Table 15). The G1 lines were slightly higher in 
yield on Tester 1 (A634 X A632) and Tester 2 (B76 X FR19), and the G2 
lines yielded more on Tester 3 (A635 X GDI), although there was not a 
significant interaction. 
The breeder is interested in identifying the superior, high-yielding 
genotype in a group of testcrosses. Therefore, the range of testcross 
means of the G1 and G2 lines is an important consideration. In general, 
the G2 lines showed a greater range in testcrosses compared to the G1 
lines on each tester and averaged across testers (Table 15). The highest 
yielding testcross (101.0 q/ha) involved a G2 line (800113) crossed with 
tester 1 (A634 X A632). However, this hybrid had 20.3% stalk lodging 
compared with 16.3% for the check, (A634 X A632) X A619. The highest 
yielding G1 testcross was (A634 X A632) x 80C057 (99.3 q/ha), which also 
had a high amount of stalk lodging (20.6%) (Table A17). 
The estimated genetic variances of the G1 and G2 lines in testcrosses 
averaged across testers are shown in Table 15. The variance of the G1 
crosses was greater than the variance of the G2 crosses for YLD and RL, 
and the G2 testcrosses had larger genetic variances for MST, PSL, and EH. 
Although the range in testcrosses averaged across testers for YLD and RL 
was greater for the G2 lines, the estimated genetic variance was greater 
for the G1 lines. This was caused by the relatively greater number of G1 
lines at the two ends of their testcross distribution compared with the G2 
lines. 
The performance of the lines in testcrosses averaged across testers 
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can be equated to a topcross of the lines on a broad-genetic-based tester. 
The genetic variance among testcrosses is given by 
Oj,^ = 0.5p(l-p)(l+F)[a+(l-2r)d]^ (Hallauer and Miranda, 1981), 
where p is the frequency of the favorable allele in the population of 
lines being tested and r is the gene frequency in the tester. The addi­
tive variance among testcrosses, given a common tester for the two groups 
of lines, is at a maximum when p=0.5 in the population of lines. The 
greater genetic variance for YLD for the A619/BS4 testcrosses indicated 
that the frequency of the favorable alleles for YLD may be closer to 0.5 
in the A619/BS4 population of lines. The BS4 population of lines may have 
had a lower gene frequency for YLD because the BS4 synthetic was not 
improved for grain yield or for any agronomic characters. 
There were highly significant differences among testers for MST, PSL, 
and EH, and the testers were different for YLD at the 0.10 level (Table 
12). Tester 1 (A634 XA632) had the highest mean yield averaged across 
lines (90.0 q/ha), followed by Tester 2 (87.6 q/ha) and Tester 3 (86.1 
q/ha), although differences were small (Table 15). The differences among 
testers for MST and EH were also small and not important. Tester 2 had 
the highest stalk lodging (24.1%), followed by Tester 1 (20.2%) and Tester 
3 (15.2%). Apparently, B76 X FR19 was more susceptible to stalk lodging 
than were the other two testers. 
There were highly significant interactions between environments and 
entries, crosses, lines, G1 lines, 62 lines, testers, and G1 vs. G2 for 
almost all traits measured; the only exception was the G1 vs. G2 x E 
interaction for EH (Table 12). The G1 x E, G2 x E, G1 x Tester x E, and 
G2 X Tester x E interaction mean squares were approximately the same 
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magnitude, indicating little difference between the two groups of lines in 
the magnitude of the interaction with environments on each tester and 
averaged across testers. The interaction mean squares of G1 vs. G2 x E 
and Gl vs. G2 x T x E were larger in magnitude. Most of the G x E inter­
action appears to have been caused by the interaction of the mean of the 
two groups with environments and by the Tester x Environment interaction. 
There was a highly significant Gl vs. G2 x Environment interaction 
for YLD, MST, PSL, and RL (Table 12). The Gl and G2 means for all five 
traits at each of the eight environments are shown in Table 16. There 
were significant differences between the two groups for yield at four of 
the environments for YLD; at three of these environments G2 had a higher 
mean yield. G2 had a higher mean yield at environments 2, 3, 6, and 7; Gl 
was greater in yield at the other four environments, which were located in 
Iowa. The G2 lines performed better, on average, at the four eastern 
locations in Illinois and Indiana. Â619 does not have good resistance to 
leaf and stalk rot diseases and, therefore, the poor performance of the 
A6I9/BS4 lines in the high-disease environments in the eastern Corn Belt 
may have been caused by the A619 germplasm in their background. Differ­
ences in MST were relatively small, although significant differences 
between the two groups were found at environments 4, 5, 7, and 8; at three 
of these environments G2 was higher in MST. 
Significant differences for PSL between the two groups were found at 
six of the locations; G2 had more stalk lodging at five of these loca­
tions. Gl was higher than G2 in PSL only at Rollo, Illinois in 1982 
(Environment 7). There was a highly significant Gl vs. 62 x Environment 
interaction for RL, but differences were small and not important. The G2 
Table 16. Testcross means of the Group 1 (A619/BS4) lines and Group 2 (BS4) lines averaged 
across lines and testers at each environment for Experiment 01 
Environment^ 
îroup Trait 1 2 3 4 5 6 7 8 Mean 
1 YLD 99.6 78.1* 92.3* 93.3 72.8* 108.7 65.8* 90.6 87.6 
2 YLD 97.9 81.8* 97.2* 92.2 69.1* 109.3 68.8* 88.9 88.1 
1 MST 26.7 21.7 19.7 19.3* 21.1* 20.7 18.6* 20.5* 21.0 
2 MST 26.6 21.6 20.0 19.8* 21.4* 20.7 18.8* 20.1* 21.1 
1 PSL 6.9 20.2* 5.6 8.5* 57.2* 17.4* 23.0* 11.8* 18.9 
2 PSL 6.9 24.0* 5.7 11.2* 63.6* 20.9* 19.8* 14.3* 20.8 
1 RL 1.8* 3.7 b b 1.2* 2.6* 1.1 1.3* 2.0 
2 RL 1.6* 3.8 b b 1.3* 2.9* 1.1 1.1* 2.0 
1 EH 3.7* b 3.8* 2.9* 3.1* 3.7* 3.9* 3.5* 3.5* 
2 EH 4.0* 4.1* 3.2* 3.5* 4.0* 4.3* 3.8* 3.8* 
® 1: Hospers, Iowa, 1981, 2: Oxford, Indiana, 1981, 3: Rollo, Illinois, 1981, 
4: Randall, Iowa, 1981, 5; Ames, Iowa, 1982, 6: Oxford, Indiana, 1982, 7; Rollo, 
Illinois, 1982, and 8: Washington, Iowa, 1982. 
^ Data not recorded. 
Significant difference between groups (p<0.05). 
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group was consistently higher in EH than was the G1 group at all environ­
ments (Table 16). 
A highly significant G1 vs. G2 x Tester x Environment interaction was 
detected for YLD (Table 12). The difference between Gl and G2, when 
crossed on all three testers at each of the environments, is shown in 
Table 17. The value shown was obtained by subtracting the G2 mean from 
the 01 mean; therefore, a positive number indicates that the Gl group was 
higher in yield. The testers ranked the two groups consistently at envi­
ronments 2, 3, and 5. Most of the interaction was caused by the inconsis­
tent ranking of the two groups at environments 4, 6, and 8, where the 
magnitude of the change was greater than at environments 1 and 7. The 
performance of the two groups relative to each other depended on the 
environment in which they were evaluated. Generally, the G2 lines per­
formed better in the eastern Corn Belt environments (2, 3, 6, and 7) and 
the Gl lines were superior in the western environments. There were excep­
tions on specific testers, but the differences between the two groups of 
lines in these cases were not significant. 
There were eight "pairs" of lines from the Gl and G2 groups (i.e., 
each "pair" of lines originated from the same SQ plant in the BS4 synthet­
ics). A comparison of these eight pairs of lines is shown in Table 18. 
In four cases, the yields of the two lines were significantly different; 
the Gl line was superior in two cases and the G2 line superior in the 
other two cases. In six of the eight comparisons, the Gl line yielded 
more than the G2 line. In all eight comparisons, the Gl line was higher 
in moisture; five of the comparisons were significant. In five cases, 
the Gl line had less stalk lodging; the Gl line was lower in stalk lodging 
Table 17. Difference in the testcross means for grain yield (YLD) of the Group 1 (A619/BS4) 
lines and the Group 2 (6S4) lines averaged across lines on each tester at each 
environment for Experiment 01 
Environment* 
Tester 1 2 3 4 5 6 7 8 Mean 
T1 (A634.A632) 5.2*b -3.5* -4.5* 3.3* 2.5 0.3 -3.3 3.7 0.5 
T2 (B76.FR19) -0.5 -3.3 -2.0 2.5 4.5* 1.7 0.4 -2.6 0.1 
T3 (A635.CD1) 0.4 -4.2* -8.1* -2.5 3.8 -3.8* -5.9* 4.0 -2.0* 
Mean 1.7 -3.7* -4.9* 1.1 3.7* -0.6 -2.9* 1.7 -0.5 
® See Table 16. 
^ Values obtained by subtracting the Group 2 mean from the Group 1 mean. 
* Significant difference between groups (p<0.05). 
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Table 18. Mean performance averaged across environments and testers of 
the Group 1 (A619/BS4) lines and the Group 2 (BS4) lines 
derived from the same SQ plant in the BS4 synthetic 
Trait 
YLD MST PSL RL EH 
Group Line (q/ha) (%) (%) (1-5) (rating) 
1 80C005 88.2 21.1 18.4 1.7 3.4* 
2 80C092 87.5 20.8 17.8 2.0 4.0* 
1 80C015 92.6* 23.1* 22.3* 2.4 3.9* 
2 80C099 85.6* 21.9* 30.4* 2.0 4.2* 
1 80C015 89.5 21.6* 12.5* 2.6* 3.7* 
2 80C100 88.3 20.3* 24.4* 2.0* 4.0* 
1 80C025 83.2* 20.9* 23.1 2.2 3.4* 
2 80C113 98.8* 19.7* 19.6 2.2 4.4* 
1 80C039 90.8 20.8 21.0* 2.1 4.0 
2 80C124 87.9 20.4 29.3* 2.2 4.2 
1 80C047 96.7* 20.7* 15.7 2.1 3.9 
2 80C131 85.5* 19.9* 19.9 1.9 3.9 
1 80C056 91.5 21.0 16.4 1.8 3.6 
2 80C141 88.5 20.7 22.3 1.5 3.8 
1 80C083 80.9* 20.2* 22.8* 1.8 2.9* 
2 80CI61 88.2* 19.6* 10.8* 1.9 3.4* 
* Significant difference between pair of lines (p<0.05). 
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in three of the four significant comparisons. No advantage was evident 
for either group for root lodging. The G2 line was higher in ear height 
in every case. There did not appear to be an advantage for either group 
in the comparison of the paired lines, although the G1 line was lower in 
ear height in every case. 
2. Inbred evaluation (Experiment 11) 
The combined analyses of variance for the inbred tests conducted at 
Ames, Iowa and Oilman, Iowa in 1982 showed highly significant differences 
between the two locations for plant height (PB), ear height (EH), ear 
length (EL), ears per plant (EPP), and grain yield (YLD), and 300-kernel 
weight (KW) was significant at the 0.05 level (Table 19). PH, EH, and KW 
were higher at Oilman, while EL, EPP, and YLD were higher at Ames (Table 
20). The inbreds had a mean yield of 41.8 q/ha at Ames compared to 34.1 
q/ha at Oilman. This difference was caused by a greater EL and more EPP at 
Ames. The greater plant and ear height at Oilman may have been caused by 
the plant spacing. Rows were wider apart at Oilman, but plants were spaced 
closer together within the row (17.8 cm) than they were at Ames (21.6 cm), 
which may have caused a greater stress resulting in taller plants at 
Oilman. 
There were highly significant differences among genotypes, lines, 01 
lines, and 02 lines for all 13 traits measured (Table 19). The adjusted 
entry means for the inbreds grown in Experiment 11 averaged across envi­
ronments are shown in Table 21. A check inbred, D25, was substituted for 
one of the 02 lines because of a shortage of seed. The group means and 
ranges for all thirteen traits are shown in Table 22. There were highly 
significant differences between G1 and 02 for days to half silk (HS), 
Table 19. Analyses of variance for the inbreds grown in Experiment 11, combined for data 
obtained in two environments 
Mean squares 
Source df HS a,b HP a,b PSSI a,b PH EH EL^ 
Environments (E) 1 17,035 .07** 3043. 96** 8718. ,65** 




586 .83 237. ,37 113. 80 
Genotypes (G) 63 777 .80** 485 .20** 201 .69** 5315 .97** 3788. ,69** 1523. ,84** 
Lines (L) 60 767 .31** 463 .53** 205 .96** 5407 .58** 3458. ,99** 1595. 17** 
Group 1 (Gl) 30 551 .57** 295 .94** 212 .23** 4512 .17** 2215. ,88** 1131. 78** 
Group 2 (G2) 29 488 .75** 235 .07** 200 .81** 6517 .48** 3033, .27** 2009, .34** 
Gl vs. G2 1 15,317 .72** 12,116 .64** 167 .53** 82 .44 53,098, .10** 3485, .80 
Checks (C) 2 104 .47** 26 .65+ 174 .00** 42 .96 4, .43 131, .24+ 
L vs. C 1 2753 .40** 2702 .43** 0 .56 10,365 .28** 31,139, 37** 29, .40 
G X E 63 ——— ——— 128.52** 63.21** 156.48** 
L X E 60 ——— ——— ——— 131.32** 64.83** 163.44** 
Gl X E 30 ——— ——— — 107.21** 45.64** 115.74** 
G2 X E 29 ——— —— ——— 153.40** 84.02** 199.26** 
Gl vs .  G2 X E 1 — ——— ——— 214.27** 84.08** 555.61** 
C X E 2 — — —— 87.66 32.10 11.67 
L vs. C X E 1 — 42.20 28.01 28.46 
Pooled error 17.32 10.87 9.73 39.76 20.95 36.09 
(273) (273) (273) (546) (546) (546) 
^ Data recorded at one location (Ames, Iowa). 
Mean squares multiplied by 10^, 10^, and 10^, respectively. 
Table 19. (continued) 
Mean squares 
Source df EPPC ED^ KD*^ KRN^  KW SP YLD 
Environments (E) 1 1997.57** 0.50 39.04 45.32 288.73* 76.06 11,295.89** 
Replications/E 10 47.60 11.78 38.05 15.19 51.65 27.37 163.51 
Genotypes (G) 63 607.46** 196.60** 1386.06** 295.77** 1191.64** 834.40** 2308.59** 
Lines (L) 60 634.54** 197.67** 1348.43** 304.88** 1231.84** 859.49** 2394.65** 
Group 1 (Gl) 30 321.82** 74.87** 748.03** 151.29** 599.53** 202.26** 1645.58** 
Group 2 (G2) 29 965.14** 252.37** 1157.74** 431.99** 1728.28** 1372.82** 2342.82** 
Gl vs. G2 1 428.74 2295.44* 24,890.30+ 1226.51** 5804.60 5689.70+ 26,369.64+ 
Checks (C) 2 36.96 103.13** 1425.51* 157.93** 432.33* 125.04** 119.05 
L vs. C 1 123.86 319.45* 3565.25+ 24.70 297.86 747.90+ 1524.50* 
G X E 63 90.52** 13.80* 95.02** 25.36** 151.84** 80.15** 180.80** 
L X E 60 93.73** 14.43* 98.04** 26.53** 158.69** 83.96** 187.68** 
Gl X E 30 45.94** 3.59 39.73 4.45 136.87** 11.68 171.67** 
G2 X E 29 122.48** 26.08** 155.79** 50.28** 137.11** 157.72** 203.40** 
Gl vs. 02 X E 1 41.13 1.89 172.57* 0.32 1439.47** 113.64+ 212.20* 
C X E 2 18.99 0.92 29.86 0.45 8.14 0.92 64.27 
L vs. C X E 1 693.72** 1.93 44.37 4.88 28.26 9.80 0.69 
Pooled error 18.75 10.11 37.64 13.69 52.43 30.54 41.83 
(546) (588) (588) (588) (546) (546) (546) 
Table 20. Means of thirteen traits for the inbreds grown in Experiment 11 for the Group 1 
(A619/BS4)line8, Group 2 (BS4) lines, and averaged across all lines at two 



























































































Mean^ 3.9 6.1 14.4 69.1 78.4 34.: I 
® Data not recorded. 
Mean of all entries. 
Table 21. Entry means for the inbreds grown in Experiment 11 
averaged across two locations in 1982 
Trait 
Group 
HS* 1 Hpa PSSI* PH EH EL ED 
Line (days) (days) (days) (cm) (cm) (cm) (cm) 
80C001 33.6 29.0 14.7 192.3 60.4 7.5 4.1 
80C005 28.7* 27.2* 11.5 192.1 49.6 13.7 3.8 
80C008 31.4 30.2 11.2 195.2 51.2 15.4* 4.1 
80C012 32.8 28.5* 14.3 203.1 63.4 13.2 4.1 
80C014 38.2 35.9 12.3 222.2 83.1 13.1 4.5 
80C015 37.2 35.2 12.0 251.0 107.1 22.1* 3.8 
80C016 41.7 32.3 19.5 190.7 65.7 4.9 4.0 
80C017 36.4 34.3 12.0 181.2 71.1 11.8 4.0 
80C023 36.5 32.9 13.7 190.0 94.5 16.0* 3.6 
80C025 35.7 32.8 13.0 185.2 62.4 12.2 3.9 
80C030 30.6 28.7 12.0 176.5 56.7 13.0 4.0 
80C031 33.8 31,0 12.9 208.2 71.7 14.7 4.3 
80C035 35.9 31.9 14.0 229.6 62.3 15.0* 3.7 
80C037 30.5 28.3* 12.2 181.7 51.7 13.3 3.9 
80C039 31.5 31.5 10.0* 207.6 72.1 13.5 4.0 
80C042 32.5 30.7 11.8 207.9 77.7 12.9 4.4 
80C046 35.1 32.3 12.7 190.6 67.0 12.4 3.9 
80C047 38.8 33.9 15.0 228.1 80.0 8.1 3.9 
80C056 37.7 34.1 13.5 216.3 81.4 13.7 4.1 
80C057 32.9 32.9 10.0* 217.7 70.3 15.0* 4.0 
80C060 31.4 29.8 11.5 193.6 66.8 12.1 4.2 
80C063 29.4* 27.4* 11.9 195.6 50.5 15.4* 4.0 
80C072 31,6 29.4 12.2 160.2* 53.3 11.4 4.1 
80C073 33.4 32.7 10.7 217.1 77.2 13.9 4.0 
80C075 32.5 31.8 10.7 200.4 56.9 13.2 4.3 
80C078 32.3 30.8 11.5 181.6 53.2 12.5 4.7 
80C079 33.7 32.3 11.3 208.0 69.5 15.1* 3.8 
80C082 33.2 31.6 11.7 215.9 77.5 13.2 4.0 
80C083 32.4 31.1 11.3 176.5 53.2 12.5 4.4 
80C086 31.8 32.1 9.8* 173.2* 63.0 7.1 3.7 
80C087 37.8 33.9 14.0 200.9 81.0 14.3 4.2 
A619^ 31.2 29.6 11.6 181.6 46.0 12.1 4.4 
® Data recorded at one location (Ames, Iowa). 
^ Mean of two entries. 
* HS, HP, PSSI, PH, and EH significantly < A619; EL, ED, 




1 KD EPF KRN KW SP YLD 
Line (mm) (rows) (g) (%) (q/ha) 
80C001 5.3 0.7 15.7 87.7* 70.3 19.8 
80C005 6.0 1.0 12.4 63.0 85.1 41.3 
80C008 6.8 1.0 15.2 72.7 85.6 57.7* 
80C012 6.2 1.0 14.7 77.4* 77.7 53.2 
80C014 7.6 0.9 17.6* 74.9 83.5 54.2 
80C015 6.5 1.4* 14.9 73.7 79.3 50.8 
80C016 6.1 0.3 14.2 80.8* 76.3 13.4 
80C017 6.7 1.0 16.2 65.9 79.1 38.7 
80C023 6.3 1.0 15.0 59.4 87.9 53.3 
80C025 6.3 0.9 14.2 69.1 75.7 29.7 
80C030 6.5 1.0 13.3 78.9* 84.5 46.6 
80C031 6.2 1.0 13.9 67.7 80.9 55.4* 
80C035 6.1 0.9 13.4 69.6 80.1 41.4 
80C037 7.3 1.0 14.9 67.5 84.8 48.1 
80C039 6.4 0.9 15.1 79.8* 80.7 49.8 
80C042 7.9 0.9 16.5 67.0 80.8 55.0* 
80C046 6.5 0.8 16.1 57.2 80.3 31.2 
80C047 5.1 0.7 15.1 69.8 79.5 21.4 
80C056 5.6 1.0 14.8 72.9 71.2 38.5 
80CO57 7.3 1.0 14.7 70.1 84.5 58.6* 
80C060 8.1 1.0 14.6 70.4 83.5 48.6 
80C063 6.4 1.0 14.4 62.7 83.1 49.6 
80C072 7.6 0.9 14.1 71.4 84.8 39.9 
80C073 5.8 1.0 15.4 65.4 81.8 45.5 
80C075 6.9 1.0 15.1 71.8 84.2 53.3 
80C078 7.5 0.9 16.1 84.4* 79.7 52.0 
800079 5.8 0.9 13.8 61.6 83.4 42.2 
80C082 6.0 0.9 14.1 66.3 79.9 42.6 
80C083 7.8 1.0 15.5 75.3 83.8 44.6 
80C086 7.6 0.7 12.7 71.4 87.5 24.9 
80C087 6,5 0.9 16.1 77.8* 79.8 48.6 
A619b 7.7 1.0 15.4 67.8 85.1 45.5 
Table 21. (continued) 
Trait 
Group 
PSSI* 2 HS* HP* PH EH EL ED 
Line (days) (days) (days) (cm) (cm) (cm) (cm) 
80C090 37.1 32.5 14.5 132.7* 44.8 8.9 3.3 
80C092 36.3 33.8 12.5 199.1 92.1 14.1 3.5 
80C095 34.5 32.8 11.7 196.0 72.6 10.6 4.1 
80C099 36.4 36.7 9.7* 243.8 99.0 22.1* 3.5 
80C100 36.0 34.2 11.7 186.0 92.3 15.7* 3.7 
80C103 33.7 32.9 11.0 190.5 82.8 15.0* 3.4 
80C105 38.5 36.3 12.3 218.3 94.3 12.1 3.8 
80C108 38.5 35.4 13.2 207.6 94.0 1.0 3.4 
80C109 38.4 33.3 15.0 233.5 91.8 9.9 3.8 
80C113 40.8 38.2 12.5 237.9 106.3 9.3 3.9 
80C117 35.6 32.1 13.4 178.5 61.4 11.8 3.9 
80C120 37.2 33.8 13.5 227.7 98.7 14.6 4.3 
80C124 34.4 34.4 10.1* 209.1 95.0 13.7 3.6 
80C126 34.7 33.8 10.8 205.0 101.4 13.9 3.7 
80C127 39.4 37.1 12.2 207.4 84.1 12.3 4.0 
80C130 42.7 37.4 15.2 224.2 87.5 6.2 3.8 
80C131 34.2 32.9 11.3 219.9 89.9 16.1* 3.7 
80C132 40.3 37.6 12.7 185.2 90.3 10.5 4.0 
80C134 42.3 35.0 17.3 168.6* 53.8 6.9 3.8 
80C135 37.5 37.1 10.4* 190.3 75.0 10.4 3.3 
80C139 39.6 35.7 13.8 192.3 70.8 8.1 4.0 
80C141 37.1 35.5 11.6 196.1 83.1 9.6 3.3 
80C145 42.8 37.7 15.0 196.3 86.0 6.7 4.3 
80C146 38.4 35.4 13.0 186.0 78.0 13.7 3.6 
D25 33.4 28.9 14.5 184.7 46.3 13.5 3.8 
80C157 43.2 37.1 16.0 213.5 94.9 8.0 3.8 
80C158 39.2 37.5 11.7 210.1 104.4 12.8 3.8 
80C159 37.7 33.1 14.6 166.9* 51.5 15.8* 3.7 
80C161 36.0 33.1 12.8 177.3 74.9 17.5* 3.9 
80C163 34.5 33.2 11.3 213.7 104.1 11.8 4.2 
80C165 42.8 38.6 14.2 197.0 89.8 8.7 4.2 




2 KD EPP KRN KW SP YLD 
Line (mm) (rows) (g) (%) (q/ha) 
80C090 5.0 0.8 13.4 62.0 80.1 16.5 
80C092 4.7 1.2 14.6 51.3 81.3 32.8 
80C095 4.2 0.8 14.7 62.5 68.6 28.9 
80C099 5.1 1.5* 13.8 59.1 81.9 55.7* 
80C100 5.6 1.2 14.2 64.9 80.8 44.1 
80C103 5.0 0.9 13.1 62.5 80.6 41.3 
80C105 6.3 0.9 15.1 72.1 78.1 29.7 
80C108 5.2 0.1 11.8 57.0 66.8 0.7 
80C109 6.1 0.8 13.8 59.5 82.6 34.2 
80C113 5.5 0.6 14.3 75.3 78.3 23.8 
80C117 6.6 1.0 14.1 57.5 83.7 38.1 
80C120 5.8 0.9 16.9* 70.8 73.5 48.9 
80C124 5.4 0.9 12.9 86.9* 79.4 38.7 
80C126 5.5 1.0 12.8 79.4* 83.1 44.5 
80C127 6.0 0.9 15.1 68.4 75.4 34.3 
80C130 4.8 0.4 15.1 65.3 56.2 9.8 
80C131 5.0 1.0 16.3 53.6 83.1 50.3 
80C132 6.7 0.9 16.6* 59.7 80.4 26.6 
80C134 6.0 0.5 15.9 61.2 80.0 18.3 
80C135 3.5 0.9 12.7 44.8 73.2 14.3 
80C139 5.8 0.6 14.3 71.1 79.4 21.6 
80C141 4.7 0.8 13.4 75.5 74.6 19.2 
80C145 5.9 0.6 15.3 82.7* 67.9 20.2 
800146 6.0 1.0 14.3 61.6 77.6 34.2 
D25 5.8 1.0 13.4 78.2* 79.5 41.9 
80C157 5.6 0.7 15.9 61.3 73.7 16.4 
80C158 6.4 1.0 13.6 74.0 84.0 39.9 
80C159 4.7 1.3* 14.0 68.8 77.3 37.0 
80C161 6.6 1.0 13.2 85.4* 83.0 57.2* 
80C163 7.3 1.1 13.8 71.8 82.9 46.5 
80C165 5.8 0.8 13.9 78.5* 67.0 22.6 
A619b 7.7 1.0 15.4 67.8 85.1 45.5 
Table 22. Means, rangea, and estimated genetic variances of the Group 1 (A619/BS4) lines 
and Group 2 (BS4) lines in Experiment 11 averaged across locations and lines 
Trait 
HS* BP* PSSI* PH EH EL 
Group (days) (days) (days) (cm) (cm) (cm) 
1 Mean 33.9 31.5 12.4 199.7 67.8 13.0 
(Range) (28.7-41 .7) (27.2-35.9) (9.8-19 .5) (160.2-251 .0) (49.6-107.1) (4.9-22 
Variance 8.90 4.75 3.38 367.08 180.85 8.47 
2 Mean 38.0 35.1 12.8 200.4 84.8 11.6 
(Range) (33.7-43 .2) (32.1-38.6) (9.7-17 .3) (132.7-243 .8) (44.8-106.3) (1.0-22 
Variance 7.86 3.74 3.18 530.34 245.77 15.08 
EPF ED KD KRN KW SP YLD 
(cm) (mm) (rows) (g) (%) (q/ha) 
1 Mean 0 .9 4.0 6.6 14.8 71. 1 81.3 43. 5 
(Range) (0.3 -1.4) (3.6-4.7) (5.1-8.1) (12.4-17. 6) (57.2-87. ,7) (70.3-87.9) (13.4-58. 6) 
Variance 0 .02 0.06 0.59 1.22 38. 56 15.88 122. 83 
2 Mean 0 .9 3.7 5.4 14.0 65. 4 75.7 31. 5 
(Range) (0.1 -1.5) (3.3-4.3) (3.5-7.3) (11.8-16 .9) (44.8-•86, .9) (56.2-84.0) (0.7-•57. 2) 
Variance 0 .07 0.19 0.83 3.18 132. 60 101.26 178. 29 
® Data recorded at one location (Ames, Iowa). 
^ Estimated genetic variance from the combined ANOVA. 
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pollen-shed-to-silking interval (PSSI), ear height (EH), and kernel row 
number (KRN). There were significant differences between groups for ear 
diameter (ED), and the groups were different for kernel depth (KD), shell­
ing percentage (SP), and yield (YLD) at the 0.10 level (Table 19). 
a. Plant traits The G2 lines, on average, were 4.1 days later in HS 
and 3.6 days later in HP compared to the Gl lines; although highly signif­
icant, the difference in PSSI (0.4 days) between the two groups was small 
(Table 22). None of the G2 lines silked or shed pollen earlier than the 
check, A619; two Gl lines were significantly earlier than A619 in silking 
date, and four Gl lines were significantly earlier than the check in 
pollen shedding date. Three G2 lines and three Gl lines had a signifi­
cantly shorter PSSI compared with the check. Thirteen G2 lines and nine 
Gl lines had a PSSI greater than or equal to 13.0, compared with 11.6 for 
A619 (Table 21). 
There was a significant difference between the two groups in EH 
(84.8 cm for G2 and 67.8 cm for Gl), but there was little difference in PH 
(Table 22). Three G2 lines and two Gl lines were significantly lower 
compared with the check in plant height; none of the Gl lines and only one 
G2 line was lower than the check in EH (Table 21). 
The greater PSSI interval for the G2 lines as a group and the greater 
number of G2 lines that had a high PSSI (MS.O) indicate that the G2 
lines may not be able to withstand as much stress as the Gl lines. The Gl 
lines had greater ranges and estimated genetic variances for HS, HP, and 
PSSI, and the G2 lines had greater ranges and estimated genetic variances 
for PH and EH for the plant traits measured (Table 22). 
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b. Ear traits and grain yield The significant difference in grain 
yield (YLD) (43.5 q/ha for G1 vs. 31.5 q/ha for G2) was caused by differ­
ences between the two groups for all ear traits except EPF. The Group 1 
lines, on average, had greater ear length (EL), ear diameter (ED), kernel 
depth (KD), kernel row number (KRN), 300-kernel weight (KW), and shelling 
percentage (SP) compared to the Group 2 lines. There was no difference in 
EPF between the two groups of lines (Table 22). 
Seven Gl lines and six G2 lines had a significantly greater EL com­
pared with the check, A619 (Table 21). None of the lines in either group 
significantly exceeded the check in ED and KD. Two G2 lines and one Gl 
line were significantly higher than the check in number of ears per plant 
(EPF), although the differences were small. Twelve G2 lines and only five 
Gl lines had 0.8 EPF or less, indicating the G2 lines were more suscepti­
ble to stress. Only one Gl line and two G2 lines exceeded the check in KRN 
(Table 21). 
Five G2 and seven Gl lines were significantly greater in KW compared 
with A619 (Table 21). None of the lines in either group was significantly 
greater than the check in shelling percentage (SP), although three of the 
Gl lines had a higher percentage. Four Gl lines and two G2 lines had a 
significantly higher grain yield compared with the check. A Gl line, 
80C057, was the highest-yielding line with a yield of 58.6 q/ha. The G2 
lines displayed greater genetic variances for all ear traits and for YLD, 
and had greater ranges for all ear traits and yield, except for ED and 
KRN, than did the Gl lines (Table 22). 
There was a highly significant Gl vs. G2 x Environment interaction 
for the traits FH, EH, EL, and KW. The interactions for KD and YLD were 
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significant at the 0.05 level, and the interaction for SP was different 
from zero at the 0.10 level (Table 19). All interactions, except for PH, 
involved a change in magnitude of the differences rather than a change in 
direction (Table 20). At Ames, the G2 lines had a higher mean PH, but at 
Oilman the G1 lines had a higher PH; the differences were very small, 
however, and not of great importance. At Oilman, the difference in YLD 
between G1 and G2 was greater than the difference at Ames (13.1 q/ha 
versus 11.0 q/ha). This interaction in YLD seemed to have been caused by 
the greater difference between Gl and G2 for EL at Oilman and by the fewer 
number of ears per plant for 02 relative to Gl at Gilman (Table 20). 
Most 01 X E and G2 x E interactions were highly significant (Table 
19). The only interactions that were not significant were the Gl x E 
interactions for ED, KD, KRN, and SP. The 02 x E interaction was greater 
than the Gl interaction for all 10 traits. This indicates that the two 
environments did not rank the lines similarly and that the G2 lines were 
less consistent in performance relative to one another at the two environ­
ments than were the Gl lines. The main effects mean squares for Gl and 
G2, however, were much larger than the environmental interaction mean 
squares (Table 19). 
Comparisons of the lines derived from the same SQ plant are presented 
in Table 23. There seemed to be little relationship between HS, HP, and 
PSSI of the Gl line and the corresponding 02 line, because for all compar­
isons the two lines were significantly different for two or three traits. 
There was some similarity between PH of the paired lines but there were 
striking differences in EH. In seven of the eight comparisons, the 02 
line had a greater EH, but the differences between the two paired lines 
Table 23. Mean performance averaged across environments of the Group 1 
(A619/BS4) lines and the Group 2 (BS4) lines that were 
derived from the same SQ plant in the BS4 synthetic 
Trait 
Group Line HS* HP* PSSI* PH EH EL EPP 
(days) (days) (days) (cm) (cm) (cm) 
1 80C005 28.7* 27.2* 11.5 192.1 49.6* 13.7 1.0 
2 80C092 36.3* 33.8* 12.5 199.1 92.1* 14.1 1.2 
1 80C015 37.2 35.2* 12.0* 251.0 107.1* 22.1 1.4 
2 80C099 36.4 36.7* 9.7* 243.8 99.0* 22.1 1.5 
1 80C016 41.7* 32.3* 19.5* 190.7 65.7* 4.9* 0.3* 
2 80C100 36.0* 34.2* 11.7* 186.0 92.3* 15.7* 1.2* 
1 80C025 35.7* 32.8* 13.0 185.2* 62.4* 12.2* 0.9* 
2 80C113 40.8* 38.2* 12.5 237.9* 106.3* 9.3* 0.6* 
1 80C039 31.5* 31.5* 10.0 207.6 72.1* 13.5 0.9 
2 80C124 34.4* 34.4* 10.1 209.1 95.0* 13.7 0.9 
1 80C047 38.8* 33.9 15.0* 228.1 80.0* 8.1* 0.7* 
2 800131 34.2* 32.9 11.3* 219.9 89.9* 16.1* 1.0* 
1 80C056 37.7 34.1* 13.5* 216.3* 81.4 13.7* 1.0 
2 80C141 37.1 35.5* 11.6* 196.1* 83.1 9.6* 0.8 
1 800083 32.4* 31.3* 11.3* 176.5 53.2* 12.5* 1.0 
2 800161 36.0* 33.1* 12.8* 177.3 74.9* 17.5* 1.0 
® Data recorded at one location (Ames, Iowa). 
* Significant difference between pair of lines (p<0.05). 
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Trait 
Group Line ED KD KRN KW SP YLD 


















































































































were not consistent. There was also no consistent relationship between 
the pair of lines for EL and EPF. In every comparison, the GI line was 
greater than or equal to the G2 line in ED and KD, There was no consis­
tent trend in KRN; in four cases, the Gl line had a greater KRN, and in 
three cases the G2 line was greater. In four cases (all significant), the 
Gl line had a greater KW; in the other four cases (only one significant), 
the G2 line was superior. There were no significant differences between 
any pair of lines for SP. In two cases, the Gl line was significantly 
higher in grain yield; in three cases, the G2 line was significantly 
higher in YLD. Consequently, there was little relationship between the 
performance of the line selected by zygote selection and the corresponding 
line derived by the modified gamete selection method. 
As a group, the lines derived by the gamete selection procedure 
displayed characteristics similar to those in the sampler inbred, Â619. 
The Gl lines had greater ear diameter (ED), kernel depth (KD), and shell­
ing percentage (SP) than did the G2 lines; these traits were high in the 
sampler inbred, A619, which would constitute 50% of the germplasm of the 
Gl lines if there were no selection. 
The Group 1 lines appeared to be superior as a group to the Group 2 
lines as lines per se. The Gl lines, on average, were lower in EH and had 
greater EL, ED, KD, KRN, KW, SP, and, most importantly, YLD compared with 
the 62 lines. Four Gl lines and only two G2 lines were significantly 
higher in yield compared with the check, A619. In addition, the Gl lines 
were generally more consistent in performance relative to each other at 
the two environments than were the G2 lines. 
These results support the hypothesis that the lines derived from the 
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variety/elite line population should be superior to the lines derived 
directly from the population in agronomic traits other than yield. Evi­
dently, A619 had a relatively high frequency of desirable alleles for 
agronomic traits. 
c. Correlations among inbred traits The simple correlation coeffi­
cients among the thirteen inbred traits for both groups of lines are shown 
in Table 24. There were 32 and 27 significant correlations for the G2 and 
G1 lines, respectively. The most important correlations involve YLD. 
Both groups of lines showed a significant, negative correlation between HS 
and YLD, indicating that the later-silking lines were lower in yield. 
There was a significant, negative correlation between HP and YLD for 
the G2 lines (r = -0.44), but there was no correlation between these two 
traits for the Gl lines. This may have occurred because, as a group, the 
G2 lines were later in flowering, and the later lines were shedding pollen 
during a stress period in late July and early August, while the Gl lines 
were flowering at an earlier period and were under less stress during the 
critical flowering period. There were also significant, positive correla­
tions between HS and both EH and PH and between HP and both EH and PH for 
the Gl lines; only the correlation between HP and EH was significant for 
the G2 lines. The later-flowering Gl lines tended to be higher in both PH 
and EH, while the G2 lines that shed pollen later had a tendency to have 
higher ears. 
The negative correlations between PSSI and both ear length (EL) (r = 
-0.42 for Gl and -0.56 for G2) and ears per plant (EPP) (r = -0.57 for Gl 
and -0.50 for G2) for both groups of lines showed that as the interval 
from pollen-shed to silk-emergence increased the ear length and the number 
Table 24. Simple correlation coefficients among thirteen inbred 
traits for the 31 Group 1 (A619/BS4) lines and the 
30 Group 2 (BS4) lines grown in Experiment 11 

















































^ Group 1 r-value. 
Group 2 r-value. 
*,** Different from zero at the 0.05 and 0.01 levels of 
probability, respectively. 
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ED KD KRN KW SP YLD Trait 
-0.06 -0.34 0.33 0.12 -0.47** -0.40* HS 
0.10 0.05 0.14 0.00 -0.39* -0.62** 
-0.01 -0.09 0.42* -0.04 -0.19 -0.09 HP 
0.04 -0.02 0.04 0.08 -0.32 -0.44* 
-0.09 -0.45* 0.02 0.25 -0.54** -0.55** PSSI 
0.10 0.10 0.18 -0.07 —0.26 -0.49** 
-0.10 -0.39* 0.15 -0.07 -0.26 0.20 PH 
0.08 0.01 0.04 0.02 -0.12 0.19 
-0.14 -0.22 0,31 -0.13 -0.18 0.09 EH 
0.05 0.13 -0.05 0.14 -0.07 0.24 
-0.07 0.03 0.05 -0.33 0.24 0.75** EL 
0.35 0.31 0.35 0.30 0.68** 0.90** 
0.05 0.19 0.09 -0.23 0.23 0.73** EPP 
0.39* 0.35 0.37* 0.25 0.72** 0.80** 
0.46** 0.61** 0.49** -0.15 0.38* ED 
0.75** 0.83** 0.63** 0.59** 0.46* 
0.23 0.05 0.53** 0.41* KD 
0,56** 0.58** 0.66** 0.51** 
0.18 -0.23 0.23 KRN 
0.34 0.60** 0.33 






of ears per plant decreased. This was caused by barren plants. There was 
a highly significant, positive correlation between EL and EPF (r = 0.91 
for G1 and 0.92 for G2) and between YLD and both EL and EPF for both 
groups of lines. ED, KD, and SP were also positively correlated with YLD 
for both groups of lines although the r-values for these three traits were 
lower than the r-values for EL and EPF. In general, EL and EPF were the 
two ear traits most responsible for the expression of YLD in both groups 
of lines, although greater ED, KD, and SP contributed to higher YLD. Of 
course, EL was a function of EPF as measured in this study. 
Hallauer and Miranda (1981) summarized the correlations of various 
plant and ear traits with yield, averaging values reported in the litera­
ture. Generally, ear traits such as EPF, EL, ED, and KD were positively 
correlated with yield, whereas plant traits tended to have much lower 
correlations. The results for the Â619/BS4 and BS4 lines agreed with 
previous studies (Hallauer, 1971; Obilana and Hallauer, 1974; Silva, 1974; 
Bartual and Hallauer, 1976; Obilana and Hallauer, 1977; and Russell and 
Machado, 1978). Hallauer and Miranda (1981) found that KD had the highest 
genetic correlation with YLD (r = 0.51). EL had the highest correlation 
with yield for both the A619/BS4 and BS4 groups (r = 0.75 and 0.90, 
respectively). EPP, SP, KD, and ED had the next highest r-values for both 
groups of lines. The significant, negative correlation between PSSI and 
YLD (r = -0.55 and -0.49 for the A619/BS4 and BS4 groups, respectively) 
was similar to the results of previous studies which ranged from -0.32 
to -0.66 (Russell and Machado, 1978; and Balko and Russell, 1980). 
In general, the r-values for the two groups of lines were both posi­
tive or both negative between any trait and inbred yield, but there was 
110 
one exception. The negative, nonsignificant correlation between YLD and 
KW for the Gl lines was caused by the significant, negative correlation 
for KW with SP (r = -0.42), which was significantly correlated with YLD (r 
= 0.46). By contrast, the significant, positive correlation between YLD 
and KW (r = 0.40) for the G2 lines seemed to have been related to the 
significant, positive correlation between KW and SP (r = 0.43), which was 
also significantly correlated with YLD (r = 0.67) (Table 24). 
Generally, the r-values for the G2 lines tended to be larger than the 
coefficients for the Gl lines. This may have occurred because the 02 
lines tended to have greater ranges for most of the inbred traits measured 
(Table 22). 
3. Inbred-hybrid correlations 
Simple correlation coefficients were calculated for each of the 
thirteen inbred traits with hybrid yield. The inbred means averaged 
across two locations for each trait were correlated with hybrid grain 
yield of the respective line in testcrosses averaged across the eight 
environments and three testers. The simple correlation coefficients are 
presented in Table 25. 
There were highly significant, positive correlation coefficients 
between hybrid yield and HS and HP in Group 2. The correlations between 
these traits for Group 1 were significant at the 0.05 level. Apparently, 
the later-flowering lines per se were higher in yield in testcrosses. 
There was also a highly significant r-value for FH in Group 1, indicating 
that the taller inbreds in this group tended to have higher hybrid yields. 
Although this was the largest r-value calculated and was highly signifi­
cant, this trait accounted for only 40% of the total variation in hybrid 
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Table 25. Simple correlation coefficients between hybrid yield averaged 
across testers and environments of the testcrosses grown in 
Experiment 01 and thirteen inbred traits averaged across 
locations of the lines grown in Experiment 11 for 31 Group 
1 (Â619/BS4) lines and 30 Group 2 (BS4) lines 
Inbred trait 
Correlation with hybrid yield 
Group 1 Group 2 
HS 0.36* 0.52** 
HP 0.43* 0.57** 
PSSI 0.07 0.19 
PH 0.63** 0.17 
EH 0.30 0.22 
EL 0.14 -0.24 
EPF 0.08 -0.32 
ED 0.19 0.00 
KD -0.16 -0.08 
KRN 0.20 0.08 
KW 0.15 0.08 
SP -0.22 -0.25 
YLD 0.14 -0.31 
*,** Different from zero at the 0.05 and 0.01 levels of 
probability, respectively. 
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grain yield. All other r-values were very low, indicating no useful value 
of the inbred data in predicting hybrid grain yield. 
The multiple correlation coefficients are presented in Table 26, The 
R-values for the inbred plant traits and hybrid yield were highly signifi­
cant for Group 1 and significant for Group 2. The R-values for ear traits 
and yield of the inbreds with hybrid yield were not significant. The 
correlation between all inbred traits and hybrid yield was significant for 
the Group 1 lines only. The highest R-value, between all inbred traits 
and hybrid yield for the Group 1 lines, accounted for 67% of the total 
variation in testcross yield. 
The results agreed with most previous studies (Nanda, 1966; Russell 
and Teich, 1967; Gama and Hallauer, 1977; Russell and Machado, 1978; 
Hallauer and Lopez-Perez, 1979; and Balko and Russell, 1980). Correla­
tions between an inbred trait and a complex trait such as hybrid yield 
were usually very low and not of any predictive value. Generally, multi­
ple correlation coefficients were often larger, but usually the inbred 
traits accounted for less than 50% of the total variation in hybrid yield. 
Balko and Russell (1980) reported an R-value of 0.76 for 14 inbred traits 
with single-cross yield, which accounted for 58% of the variation in 
hybrid yield. The combining ability of the inbred line can only be deter­
mined in testcross evaluation (Hallauer and Miranda, 1981). 
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Table 26. Multiple correlation coefficients between hybrid yield 
averaged across testers and environments of the 
testcrosses grown in Experiment 01 and three groups of 
inbred traits averaged across locations of the lines 
grown in Experiment 11 for 31 Group 1 (A619/BS4) lines 
and 30 Group 2 (BS4) lines 
R-value 
Traits correlated^ Group 1 Group 2 
R14 vs. 1,2,3,4, and 5 0.73** 0.61* 
R14 vs. 6,7,8,9,10,11,12, and 13 0.41 0.56 
R14 vs. 1-13 0.82* 0.68 
^ 14=hybrid yield of the inbred lines in testcrosses 
averaged across testers and environments; 1-13 are inbred traits 
averaged across locations: 1=HS, 2=HP, 3=PSSI, 4=PH, 5=EH, 6=EL, 
7=ED, 8=EPP, 9=KD, 10=KRN, 11=KW, 12=SP, and 13=YLD. 
*,** Different from zero at the 0.05 and 0.01 levels of 
probability, respectively. 
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B. Evaluation of the lines derived from OhS3 and 
Â632/OhS3 and their testcrosses 
1. Testcrosses (Experiment 02) 
The analyses of variance for Experiment 02 showed highly significant 
differences among the environments for all traits (Table 27). Mean yields 
ranged from 67.3 q/ha at Ames in 1982 to 105.8 q/ha at Merna, Illinois in 
1982 (Table 28). Stalk lodging (PSL) ranged from 4.4% at Hospers, Iowa in 
1981 up to 33.8% at Ames, Iowa in 1982. The Oxford, Indiana environment 
in 1982 had a high amount of stalk lodging (30.6%), but also had the 
second highest yield of the eight environments (Table 29). Root lodging 
(scale of 1 to 5) ranged from 1.4 at Ames, Iowa in 1982 up to 3.4 at 
Oxford, Indiana in 1981. There was a considerable range in yield and 
stalk lodging among the eight environments. The low yield at Ames, Iowa 
in 1982 was attributed to the late planting date and the late harvest date 
caused by wet conditions. 
There were highly significant differences among the entries, crosses, 
lines, G1 lines (A632/OhS3 lines), and G2 lines (OhS3) lines for all five 
traits when averaged across environments (Table 27). The individual 
analyses of variance and the adjusted entry means at each environment are 
shown in Tables A22-A37 in the Appendix. 
There were highly significant G1 x Tester interactions for YLD and 
MST, and the interaction for EH was different from zero at the 0.10 level 
(Table 27). The G2 x Tester interaction was highly significant for all 
five traits measured. The G2 x Tester interaction mean squares were 
larger than the Gl x Tester mean squares for all traits (Table 27). The 
genetic variance attributed to the Gl lines and G2 lines interaction with 
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Table 27. Analyses of variance for the testcrosses grown in Experiment 
02, combined for data obtained in eight environments 
Mean squares 






Group 1 (Gl) 
Group 2 (G2) 
Gl vs. G2 
Testers (T) 
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Gl X T 
G2 X T 
Gl vs. 

















































^ Mean squares multiplied by ic4. 
^ Mean squares multiplied by 10^. 
^ Degrees of freedom for PSL. 
Degrees of freedom for RL and EE. 
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Mean squares 
MST* PSL RL^ EH*) 
34,741.45** 51,965.75** 21,099.59** 7425.06** 
369.43 529.74 502.30 95.07 
384.27** 523.54** 252.80** 233.40** 
354.01** 543.03** 252.58** 231.54** 
962.09** 1383.17** 485.30** 290.53** 
559.92** 1802.84** 439.68** 355.68** 
731.83** 1003.24** 362.86** 150.76** 
19,935.26** 190.88 5527.31** 2528.86** 
142.90 134.36 3311.76** 10,955.21** 
53.43** 129.67** 86.07** 26.25** 
51.00** 87.07 74.51 22.21+ 
55.69** 173.38** 89.65** 31.03** 
58.26+ 96.38 325.40* 4.17 
16.45 178.74 123.85+ 191.42** 
9292.63** 20.59 1454.20* 954.87** 
28.11** 134.53** 73.89** 19.99** 
28.65** 132.94** 74.46** 20.08** 
42.11** 208.84** 98.23** 23.74** 
29.32** 236.42** 76.14** 23.90** 
45.34** 181.40** 113.24** 23.73** 
328.75** 204.23** 310.78** 19.19 
137.70** 986.09** 433.32** 107.24** 
20.14** 81.00** 56.68** 16.83 
18.63+ 81.50** 59.99** 16.37 
21.78** 76.92* 53.78+ 17.33 
16.29 188.53** 44.54 15.30 
11.37 168.16** 59.87 17.14 










Table 28. Means of the testcrosses grown in Experiment 02 averaged 














HospersCl) 1981 88.0 28.5 4.4 2.2 3.9 
Oxford(2) 1981 82.5 23.3 18.4 3.4 a 
MernaO) 1981 100.1 23.7 6.4 1.6 4.1 
Randal1(4) 1981 91.7 20.7 9.5 a 3.1 
Ames(5) 1982 67.3 23.2 33.8 1.4 3.3 
Hospers(6) 1982 81.3 27.3 17.0 2.8 3.1 
Oxford(7) 1982 105.6 20.1 30.6 2.2 3.9 
Merna(8) 1982 105.8 25.8 a a a 
^ Data not recorded. 
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testers showed that the G2 lines had a greater interaction variance than 
did the G1 lines for every trait measured (not shown). Apparently, non-
additive genetic effects were more important for the G2 lines. The ad­
justed entry means averaged across environments for all five traits, which 
presents the means for each line on each tester, are shown in Table A38 in 
the Appendix. 
The testcross means of the G1 lines and G2 lines averaged across 
environments and testers are shown in Table 29. Only one G1 line (80C241) 
and one G2 line (80C326) exceeded the check inbred, A632, in YLD when 
averaged across environments and testers. 80C241 had a mean yield of 99.0 
q/ha and 80C326 had a mean yield of 98.5 q/ha compared with 97.9 q/ha for 
A632; 80C241 had 18.2% stalk lodging, however, compared with 15.5% for 
A632. 80C326 was slightly lower than A632 in PSL (12.7%). Twenty G1 
lines and only 13 G2 lines had a mean yield across testers and environ­
ments greater than 90.0 q/ha. None of the lines was less than the check 
in moisture at harvest (MST). Sixteen of the G2 lines had an average 
moisture of 25.0% or higher, but only two G1 lines were ^  25.0%. Four G1 
lines and two G2 lines were significantly lower than the check in percent 
stalk lodging (PSL). Three G1 lines and only one G2 line were signifi­
cantly lower in root lodging (RL) compared with the check, Â632. Fifteen 
G1 lines and only three G2 lines were significantly lower than the check 
in ear height (EH). Genotypes derived directly from the OhS3 synthetic 
generally were higher in moisture, higher in ear height, and more suscep­
tible to stalk and root lodging than the sampler inbred, A632. In gener­
al, the lines derived by the modified gamete selection method showed 
characteristics of the sampler inbred, such as lower ear height and lower 
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Table 29. Testcross means averaged across environments and testers of the 






YLD MST PSL RL EH YLD MST PSL RL EH 
80C217 84.3 22.8 10.9* 2.2 3.4* 80C306 83.5 25.3 20.6 1.6* 3.6 
80C221 86.3 24.5 19.9 2.7 3.0* 80C310 87.1 23.3 10.5 2.7 3.8 
80C222 87.3 24.3 9.8* 2.0 3.1* 80C316 86.6 26.6 19.7 2.3 3.6 
80C225 89.6 21.8 14.0 1.8 3.6 80C324 84.6 25.9 17.0 2.0 3.8 
80C226 93.3 22.1 17.7 2.2 3.9 80C325 96.3 26.6 14.4 2.1 3.3* 
80C227 93.2 21.8 16.4 2.0 3.5 80C326 98.5 25.1 12.7 2.3 3.6 
80C230 89.1 22.7 19.3 2.3 3.1* 80C327 96.7 23.8 20.2 2.9 3.7 
80C231 91.4 24.9 14.1 2.7 3.2* 80C330 85.9 25.2 19.0 2.6 3.6 
80C241 99.0 23.8 18.2 2.2 4.3 80C333 95.7 26.2 10.0* 2.0 3.6 
80C242 91.4 22.0 31.2 2.1 3.4* 80C337 81.6 24.4 29.0 2.6 3.7 
80C246 91.4 23.4 14.8 2.1 3.7 80C339 82.8 24.2 21.4 2.7 4.0 
80C253 94.2 23.0 11.9 2.6 3.5 80C345 84.6 27.0 25.2 2.3 3.6 
80C256 94.1 24.8 12.1 2.4 3.9 80C351 93.9 25.3 12.0 2.2 3.5 
80C264 88.0 22.3 15.7 2.7 3.2* 80C353 92.8 24.3 14.0 2.2 4.0 
80C267 83.2 23.8 16.6 1.8 2.9* 80C357 96.0 25.4 13.9 2.5 4.1 
80C268 83.5 24.0 32.1 2.5 3.7 80C358 91.8 25.1 16.1 2.9 3.6 
80C269 90.4 23.1 14.0 2.2 3.3* 80C361 94.3 28.0 11.9 2.4 4.0 
80C274 90.2 22.7 15.1 2.5 3.3* 80C366 86.4 25.2 17.5 2.8 3.5 
80C275 87.7 23.9 7.0* 2.0 3.8 80C368 83.4 24.9 20.5 2.4 3.5 
80C276 94.3 23.2 33.0 1.9 3.7 80C370 89.2 24.4 18.1 2.2 3.7 
80C277 89.0 23.4 18.7 1.5* 3.4* 80C372 93.9 24.9 18.4 2.6 3.6 
80C279 88.3 24.9 11.9 1.5* 3.3* 80C377 88.3 22.7 14.5 2.7 3.7 
80C281 92.7 23.7 23.5 2.5 3.7 80C378 93.2 23.9 19.4 2.9 3.7 
80C284 91.8 25.2 13.2 2.3 4.2 80C383 82.2 26.9 9.8* 2.2 3.7 
80C286 95.4 24.6 14.2 1.8 3.4* 80C385 87.3 24.5 19.4 2.6 3.7 
80C288 94.7 22.4 27.6 2.0 3.6 80C386 95.6 25.3 16.2 2.2 4.0 
80C291 92.0 22.1 15.6 1.8 3.2* 80C410 87.7 24.6 21.1 2.3 3.4* 
80C294 91.9 24.2 11.7 1.4* 3.5 80C426 88.7 23.7 21.4 2.8 4.1 
80C295 92.1 25.0 8.4* 2.4 3.6 80C430 93.1 24.9 15.7 2.9 4.0 
80C420 91.7 21.6 17.7 1.9 3.5 80C433 84.8 22.6 28.4 2.5 3.4* 
80C423 95.1 23.1 17.1 2.2 3.3* 80C436 83.5 25.9 12.9 2.3 3.6 
A632a 97.9 21.6 15.5 2.0 3.6 A632^ 97.9 21.6 15.5 2.0 3.6 
^ Mean of two entries. 
* YLD significantly greater than Â632; MST, PSL, RL, and EH 
significantly less than A632 (p<0.05). 
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moisture at harvest. None of the lines in either group was significantly 
higher in yield compared to the check, and all of the lines, except 80C333 
in G2, that were significantly lower in PSL were significantly lower in 
YLD compared to the check, Â632. However, 80C333 was very high in mois­
ture at harvest (26.2% compared with 21.6% for A632) (Table 29). 
The G1 and G2 means and ranges on all three testers and averaged 
across testers are shown in Table 30. Highly significant differences 
between the two groups were found for moisture at harvest (MST), root 
lodging (RL), and ear height (EH) (Table 27). The G2 lines were higher in 
MST (25.0% vs. 23.4%), higher in RL (2.4 vs. 2.1), and higher in EH (3.7 
vs. 3.5), although the differences between the group means were not very 
large. The G1 lines had a slightly higher mean yield (90.9 q/ha vs. 89.4 
q/ha) and were lower in PSL (16.9% vs. 17.4%), but differences were very 
small and not significant. The most important difference between the G2 
and Gl lines was the higher MST at harvest for the G2 lines; the G2 lines 
as a group were very high in MST. The lowest value was 22.6% compared to 
21.6% for Â632. Although there was little difference in the group means 
for yield, the Gl lines had a greater number of lines with a yield greater 
than 90.0 q/ha (Table 29). 
The Gl vs. G2 x Tester interaction was significant at the 0.05 level 
for RL and was different from zero at the 0.10 level for MST (Table 27). 
In both cases, the interaction was caused by a change in magnitude rather 
than by a change in direction of the two groups on the three testers 
(Table 30). There was no interaction for YLD, PSL, and EH. The Gl lines 
were consistently higher in YLD, lower in PSL, and lower in EH than the G2 
lines on all three testers, although differences between the two groups 
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Table 30. Testcross means, ranges, and estimated genetic variances for 
the Group 1 (A632Ht/OhS3) lines and Group 2 (OhS3) lines 
averaged across environments and lines on each tester and 
averaged across testers for Experiment 02 
Mean Estimated 
Tester and Genetic 

















Teeter Mean® 89.9 90.4 90.1 
MST (%) 
1 23.3 23.5 23.4 23.4 3.32 
1 (21.3-25.6) (21.7-25.4) (21.1-25.7) (21.6-25.2) 
2 24.9 25.0 25.2 25.0 4.29 
2 (22.1-27.4) (22.8-27.9) (22.4-28.9) (22.6-28.0) 
A632 Mean 21.6 21.3 22.0 21.6 
Tester Mean 24.1 24.3 24.3 
® Tl: H95 X Va26, T2: A619 X H99, and T3: Mol7 X Va59. 
^ Mean and range of lines averaged across testers. 
^ Estimated genetic variance calculated from the combined ÂNOVA. 
^ Mean of two entries. 
^ Tester mean across the G1 and G2 groups. 
Table 30. (continued) 
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Mean Estimated 
Tester and Genetic 
Group T1 T2 T3 Range Variance 
•RL (1-5) 
1 2.2 1.9 2.3 2.1 0.23 
1 (1 .5-3.0) (1 .1-2.6) (1 .2-3.0) (1.4-2.7) 
2 2.6 2.1 2.5 2.4 0.16 
2 (1 .9-3.5) (1 .3-2.8) (1 .7-3.4) (1.6-2.9) 
A632 Mean 1.9 2.0 2.3 2.0 
Tester Mean 2.4 2.0 2.4 
EH (rating) 
1 3.6 3.0 3.8 3.5 0.21 
1 (2 .9-4.4) (2.5-3. 9) (3.0-4.5) (2 .9-4.3) 
2 3.9 3.3 4.0 3.7 0.08 
2 (3 .5-4.4) (2.8-3. 6) (3.5-4.7) (3 .3-4.1) 
A632 Mean 3.7 3.2 3.8 3.6 
Tester Mean 3.7 3.2 3.9 
PSL (%) 
1 17.5 16.3 16.9 16.9 97.90 
1 (8.1-34.6) (6.0-34.5) (6.5-34.9) (7.0-33.0) 
2 17.3 17.1 17.9 17.4 51.37 
2 (9.7-30.0) (7.6-35.0) (10.3-28.5) (9.8-29.0) 
A632 Mean 15.5 15.1 15.9 15.5 
Tester Mean 17.4 16.7 17.4 
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were low (Table 30). 
The ranges of testcross means for all five traits of the G1 and G2 
lines on each tester and averaged across testers are shown in Table 30. 
The estimated genetic variances of the G1 and G2 lines in testcrosses 
averaged across the testers are also shown in Table 30. In general, the G2 
lines showed a greater range on all three testers and averaged across 
testers and greater variances for the testcrosses averaged across testers 
for YLD and MST. The G1 lines displayed a greater range and variance for 
PSL. The ranges for RL and EH were about the same for both groups of 
lines; the variances for the G1 testcrosses were larger than for the G2 
lines, although the variances were small (Table 30). 
The greater genetic variance for the 0hS3 lines for YLD indicated 
that the OhS3 population of lines had a gene frequency closer to one-half 
compared to the A632/0hS3 lines. OhS3 was derived from the BS3 synthetic 
after one cycle of Sj recurrent selection. It may have been that the 
frequency of favorable yield genes in the OhS3 synthetic was higher than 
the frequencies in the BS3 synthetic and was closer to 0.5. The gene 
frequencies of the A632/OhS3 population of lines may be greater than 0.5, 
which would result in a lower testcross variance compared to the OhS3 
testcrosses. 
The highest yielding testcross was (A619 X H99) X 80C241 (G1 line) 
with a grain yield of 107.1 q/ha. (A6I9 X H99) X A632 had a mean yield of 
104.2 q/ha with 21.3% MST and 13.2% PSL. (A619 X H99) X 80C241 had 23.9% 
MST and 15.4% PSL (Table 38A). The highest yielding G2 testcross was 
(Mol7 X Va59) X 80C326 (102.4 q/ha). (Mol7 X Va59) X A632 had a mean yield 
of 94.3 q/ha with 22.0% MST and 13.9% PSL (Table A38). (Mol7 X Va59) X 
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80C326 had a moisture at harvest of 24.9% and had 10.3% stalk lodging. 
The only significant differences detected in the combined analyses of 
variance among the tester means were for RL and EH (Table 27). Tester 2 
(A619 X H99) had the lowest amount of RL (2.0), and Testers 1 (H95 X Va26) 
and 3 (MoI7 X Va59) had a RL rating of 2.4. Tester 2 also had the lowest 
EH rating (3.2), compared to 3.7 for Tester 1 and 3.9 for Tester 3. 
There were highly significant interactions between environments and 
entries, crosses, lines, Gl lines, G2 lines, G1 vs. G2 lines, and testers 
for all traits (Table 27). The only exception was the Gl vs. G2 x Environ­
ment interaction for EH, which was not significant. Most of the interac­
tion sums of squares can be attributed to the Gl vs. G2xE and/or Tester 
X E interactions, which are generally larger than the other interaction 
terms. 
There were highly significant Gl vs. G2 x E interactions for all 
traits measured except EH (Table 27). The Gl and G2 means for five traits 
at each of the environments are shown in Table 31. At three environments 
(1, 2, and 3) the Gl group was significantly higher than the G2 group in 
yield. At two other environments (5 and 7) the G2 group exceeded the Gl 
group in 7LD, but the differences between the two groups were not signifi­
cant. The G2 group was consistently higher in MST than the Gl group at 
all environments, indicating that the interaction was caused by a change 
in the magnitude of the differences between the two groups. The G2 
lines, on average, were significantly higher in stalk lodging (PSL) at two 
environments (2 and 4), while the Gl group was significantly higher than 
the G2 group at environment 3. The G2 group was higher than the Gl group 
in RL at five (all significant) environments; at the other environment 
Table 31. Testcross means of the Group 1 (A632/OhS3) lines and Group 2 (OhS3) lines averaged 
across lines and testers at each environment for Experiment 02 
Environment* 
Group Trait 1 2 3 4 5 6 7 8 Mean 
1 YLD 89.8* 84.4* 101.1* 91.5 67.3 81.9 105.1 105.8 90.9 
2 YLD 84.7* 80.1* 98.3* 91.4 67.4 80.9 106.3 105.8 89.4 
1 MST 27.3* 22.7* 23.0* 20.2* 22.5* 26.4* 19.6* 25.4* 23.4* 
2 MST 30.1* 24.2* 24.6* 21.3* 24.1* 28.6* 20.9* 26.4* 25.0* 
1 PSL 4.5 17.2* 7.2* 8.6* 34.2 16.8 29.7 16.9 
2 PSL 4.3 19.7* 5.9* 10.7* 33.1 17.2 31.0 b 17.4 
1 RL 2.1* 3.1* 1.6 b 1.3* 2.7* 2.0* b 2.1* 
2 RL 2.4* 3.6* 1.6 b 1.6* 2.9* 2.5* b 2.4* 
1 EH 3.8* b 4.0* 3.0* 3.2* 3.1* 3.8* b 3.5* 
2 EH 4.0* b 4.3* 3.3* 3.4* 3.2* 4.0* b 3.7* 
* 1: Hospers, Iowa, 1981, 2; Oxford, Indiana, 1981, 3: Merna, Illinois, 1981, 
4:Randall, Iowa, 1981, 5; Ames, Iowa, 1982, 6: Hospers, Iowa, 1982, 7: Oxford, Indiana, 
1982, and 8: Merna, Illinois, 1982. 
Data not recorded. 
* Significant difference between groups (p<0.05). 
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there was no difference between the two groups (Table 31). The Gl vs. G2 
X E interaction for RL, then, was caused by a change in magnitude of the 
difference between the two groups at the six environments. The G2 lines 
were consistently higher than the Gl lines in EH at each of the six 
environments (Table 31). 
The Gl lines were significantly higher in yield compared with the G2 
lines at three environments (environments 1, 2, and 3) in 1981. There 
were no differences between the two groups at the four environments in 
1982. The differences between the two groups were small, however, at all 
eight environments; the largest difference was at environment 1 (5.1 q/ha) 
(Table 31). 
The differences between Gl and G2 means on each tester and averaged 
across testers for YLD and PSL are shown in Table 32. Only the Gl vs. G2 
X T X E interaction for PSL was significant (Table 27). The interaction 
for yield, although not significant, shows that there were differences in 
performance of the two groups on the three testers depending on the envi­
ronments in which the crosses were evaluated (Table 32). At environments 
1, 2, and 3, the Gl mean was consistently higher than the G2 mean on all 
three testers; at environment 7, the G2 lines were higher in mean yield on 
all three testers, although the differences were not significant. The 
significant Gl vs G2 x T x E interaction for FSL may have been caused by 
an inconsistent ranking of the two groups of lines by the three testers at 
environments 2, 5, and 7, where the differences were greater; environments 
1 and 6 also contributed to the interaction. The testers at environments 
3 and 4 tended to rank the two groups similarly. 
There were six "pairs" of lines from the Gl and 02 lines that origi-
Table 32. Difference in the testcross means for grain yield (YLD) and percent stalk 
lodging (%) of the Group 1 (A632/OhS3) lines and the Group 2 (OhS3) lines 
averaged across lines on each tester at each environment for Experiment 02 
Environment* 
Tester Trait 1 2 3 4 5 6 7 8 Mean 
T1 (H95.Va26) YLD(q/ha) 
T2 (A619.H99) YLD(q/ha) 




























Mean across testers 5.1* 4.3* 2.8* 0.1 -0.1 1.0 -1.2 0.0 
T1 (H95.Va26) PSL(%) 
T2 (A619.H99) PSL(%) 




























Mean across testers 0.2 -2.5* 1.3* -2.1* 1.1 -0.5 -1.3 c 
® See Table 31. 
Values obtained by subtracting the Group 2 mean from the Group 1 mean. 
^ Data on PSL not obtained at Merna, Illinois in 1982. 
* Significant difference between groups (p<0.05). 
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nated from the same SQ plant in the OhS3 synthetic. A comparison of these 
lines is shown in Table 33. In four cases (three significant), the G1 
line was higher than the G2 line in YLD; in the other two cases (one 
significant), the G2 line was higher. In five comparisons (four signifi­
cant), the G2 line had a higher moisture at harvest; for the remaining 
comparison the G1 line was significantly higher in MST. In five of the 
comparisons (three significant), the G1 line had a higher stalk lodging 
percentage; the G2 line was higher in PSL in the remaining case (not 
significant). The G2 line was higher in R1 in five of the paired compari­
sons (three significant). There was little difference in EH between the 
paired lines; in the only significant comparison, the G2 line had a higher 
ear height. The G1 line, 80C286, had the highest yield of the G1 lines in 
this comparison, but the G2 line, 80C377, derived from the same SQ plant 
had the third lowest yield of the G2 lines. A Gl line had the lowest MST 
(80C420); its paired line, 80C351, had the second highest MST of the G2 
lines. There did not appear to be an advantage for either group in the 
comparison of the paired lines. 
2. Inbred evaluation (Experiment 22) 
The combined analyses of variance for the inbred tests conducted at 
Ames, Iowa and Gilman, Iowa in 1982 showed highly significant differences 
between the two locations for ear length (EL), ears per plant (EPF), 
kernel depth (KD), 300-kernel weight (KW), shelling percentage (SP), and 
grain yield (YLD); there were significant differences between the two 
locations for kernel row number (KRN); plant height (PH) and ear diameter 
(ED) were different at the 0.10 level (Table 34). 
The inbreds had a mean yield of 56.4 q/ha at Ames and 37.8 q/ha at 
129 
Table 33. Mean performance averaged across environments and testers of 
the Group 1 (A632/0hS3) lines and the Group 2 (OhS3) lines 
derived from the same SQ plant in the OhS3 synthetic 
Trait 
YLD MST PSL RL EH 
Group Line (q/ha) (%) (%) (1-5) (rating) 
1 80C226 93.3* 22.1* 17.7* 2.2* 3.9 
2 80C310 87.1* 23.3* 10.5* 2.7* 3.8 
1 80C246 91.4* 23.4* 14.8 2.1 3.7 
2 80C326 98.5* 25.1* 12.7 2.3 3.6 
1 80C281 92.7 23.7 23.5* 2.5 3.7 
2 80C370 89.2 24.4 18.1* 2.2 3.7 
1 80C286 95.4* 24.6* 14.2 1.8* 3.4* 
2 80C377 88.3* 22.8* 14.5 2.7* 3.7* 
1 80C294 91.9* 24.2* 11.7 1.4* 3.5 
2 80C383 82.2* 26.9* 9.8 2.2* 3.7 
1 80C420 91.7 21.6* 17.7* 1.9 3.5 
2 80C351 93.9 25.3* 12.0* 2.2 3.5 
* Significant difference between pair of lines (p<0.05). 
Table 34, Analyses of variance for the inbreds grown in Experiment 22, combined for data obtained 
in two environments 
Mean squares 
Source df HS®»^ HP^»^ PSSI*'b PH EH EL^ 
Environments (E) 1 — 850.06+ 4.38 22,344.57** 
Replications/E 10 — — — — — 221.46 85.89 178.98 
Genotypes (G) 63 414.48** 336.19** 70.41** 5271.64** 2326.71** 718.29** 
Lines (L) 59 439.88** 355.03** 74.24** 5453.88** 2260.47** 752.32** 
Group 1 (01) 29 438.02** 355.22** 51.43** 6024.73** 2294.13** 592.04** 
Group 2 (G2) 29 382.71** 278.59** 99.12** 4706.95** 1596.55** 930.23** 
G1 vs. G2 1 2151.85** 2566.54** 14.55 10,560.18+ 20,537.90+ 241.34 
Checks (C) 3 44.28+ 77.35** 5.48 2848.44** 4146.30** 288.30 
L vs. C 1 26.49 0.87 39.07* 1789.22+ 776.49 0.46 
G X E 63 — — —  • • —« — — —  103.82** 55.82** 218.04** 
L X E 59 — 105.82** 57 .03** 225.93** 
G1 X E 29 ——— 124.24** 61.18** 209.33** 
G2 X E 29 ——— 86.52** 49.21** 222.61** 
G1 vs. G2 X E 1 ——— 130.85+ 163.36* 803.52** 
C X E 3 — 89.71 9.54 98.07* 
L vs. C X E 1 — 28.26 123.11* 112.42+ 
Pooled error 17.98 9.77 8.40 44.03 25.69 32.36 
(272) (273) (273) (546) (546) (546) 
^ Data recorded at one location (Ames, Iowa). 
b,c,d squares multiplied by 10^, 10^, and 10^, respectively. 
Table 34. (continued) 
Mean squares 
Source df EPPC ED^ KD^ KRN^ KW SP YLD 
Environments (E) 1 5451.31** 51.79+ 9598.80** 56.70* 1916.72** 1587.66** 66,442.62** 
Replications/E 10 78.19 11.27 74,54 7.10 173.03 48.88 498.27 
Genotypes (G) 63 253.04** 80.65** 1152.08** 283.85** 1345.15** 398.41** 1492.43** 
Lines (L) 59 262.77** 80.73** 1208.97** 286.28** 1403.88** 421.44** 1527.84** 
Group 1 (Gl) 29 256.87** 79.69** 1279.12** 275.43** 963.15** 487.41** 1249.30** 
Group 2 (G2) 29 271.26** 77.89** 1179.39** 304.49** 1824.87** 343.85** 1839.35** 
Gl vs. G2 1 187.60 193.07 32.36 73.07 1976.05 758.47+ 571.82 
Checks (C) 3 133.34 92.66** 388.41** 275.44* 633.26* 25.87** 577.42 
L vs. C 1 38.11 39.71* 86.74 165.19** 16.00 157.11 2148.02* 
G X E 63 94.57** 6.70 83.35** 8.07 120.22** 31.88+ 288.86** 
L X E 59 99.27** 7.12 88.19** 8.09 123.45** 33.93* 298.35** 
Gl X E 29 82.51** 9.79 87.48** 7.83 124.77** 39.51* 280.75** 
G2 X E 29 112.22** 3.80 89.01** 7.18 103.36** 29.31 304.80** 
Gl vs. G2 X E 1 209.92** 26.08+ 85.04 42.15* 667.67** 6.09 621.38** 
C X E 3 25.02 0.52 10.97 10.35 42.72 0.52 197.18** 
L vs. C X E 1 25.63 0.42 14.77 0.16 162.17+ 5.06 4.32 
Pooled error 18.18 7.59 35.30 10.07 48.42 24.61 44.42 
(546) (588) (546) (546) (546) (630) (546) 
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Oilman (Table 35). The higher yield at Ames appears to be primarily the 
result of longer ears (EL) and more ears per plant (EPF), along with 
greater kernel weight (KW). The higher SP at Ames was associated with 
greater KD. Plant height (PR) was different between the two locations at 
the 0.10 level although the difference was only 2.1 cm (Table 35). 
There were highly significant differences among genotypes, lines, G1 
lines, and G2 lines for all thirteen inbred traits (Table 34). The ad­
justed entry means for the inbreds grown in Experiment 22 averaged across 
the two locations are shown in Table 36. A check inbred, B73, was substi­
tuted for a G1 line, and inbred Dill was substituted for a G2 line because 
of a shortage of seed. Therefore, there are 30 lines in each group. The 
G1 and G2 means, ranges, and variances for all thirteen traits are shown 
in Table 37. 
a. Plant traits There were highly significant differences between 
the Gl and G2 means for ES and HP; the group means for PH, EH, and SP were 
different at the 0.10 level (Table 34). The G2 lines were 1.6 days later 
in silking and 1.7 days later in shedding pollen compared to the Gl lines 
(Table 37). Ten Gl lines and three G2 lines lines were significantly 
earlier in silking compared with the check, A632 (Table 36). Ten Gl lines 
and four G2 lines were significantly earlier in shedding pollen compared 
with the check. Two Gl lines and six G2 lines showed a significantly 
shorter PSSI compared with A632 (Table 36). 
The group means for PH and EH were different at the 0.10 level (Table 
34). The G2 lines, on average, were 7.7 cm higher in PH and 10.7 cm 
higher in EH (Table 37). Two G2 lines and four Gl lines were significant­
ly lower in PH compared with the check. Sixteen Gl lines and only five G2 
Table 35. Means of thirteen traits for the inbreds grown in Experiment 22 for the Group 1 
(A632/OhS3) lines, Group 2 (OhS3) lines, and averaged across all lines at 


































































































Table 36. Entry means for the inbreds grown in Experiment 22 
averaged across two locations in 1982 
Trait 
Group 
HS* HP* 1 PSSI* PH EH EL ED 
Line (days) (days) (days) (cm) (cm) (cm) (cm) 
80C217 25.2 23.2 12.0 216.6 78.0 15.2 3.7 
80C221 24.6 22.8 11.8 150.6* 59.1* 14.1 4.0 
80C222 22.3* 21.1* 11.2 197.7 63.0* 14.2 3.6 
80C225 22.6* 22.2* 10.4* 203.4 75.1* 16.0 3.5 
80C226 26.8 24.4 12.4 209.6 93.8 17.1 3.4 
80C227 24.1 22.9 11.2 205.1 75.2* 18.4 3.5 
80C230 22.9* 20.5* 12.3 185.3 73.0* 14.4 4.1* 
80C231 23.6* 22.4* 11.1 183.7 70.8* 15.3 4.0 
80C241 25.1 23.8 11.3 248.8 103.7 12.8 3.9 
80C242 25.8 24.9 10.8 222.9 88.3 15.6 3.6 
80C246 22.5* 20.5* 12.0 182.8 69.4* 12.8 3.8 
80C253 26.9 25.7 11.2 214.2 82.0 15.5 4.3* 
80C256 27.3 26.0 11.2 215.3 87.7 11.3 3.9 
80C264 22.6* 20.5* 12.0 170.7* 56.1* 13.7 3.6 
80C267 23.5* 22.2* 11.3 158.7* 46.2* 12.2 4.2* 
80C268 27.4 24.2 13.2 165.3* 76.6 12.3 3.7 
80C269 23.4* 21.8* 11.6 201.6 67.4* 14.2 3.8 
80C274 23.5* 21.3* 12.3 178.6 59.1* 13.0 4.1* 
80C275 26.3 24.3 12.0 190.0 87.2 12.4 3.8 
80C276 28.8 25.2 13.7 180.7 66.9* 9.3 3.6 
80C277 25.3 22.8 12.4 178.4 71.7* 16.5 3.7 
B73 27.0 25.9 11.0 216.1 95.2 13.1 4.4* 
80C281 29.7 25.7 13.9 197.0 90.0 14.2 3.7 
80C284 32.8 32.0 10.9 248.0 111.1 10.2 3.6 
80C286 24.7 22.9 11.8 181.4 76.8 11.4 4.1* 
80C288 25.0 23.3 11.6 200.3 89.4 16.8 4.0 
80C291 24.6 24.3 10.3* 188.4 67.1* 14.4 4.0 
80C294 28.1 24.8 13.3 193.4 75.2* 12.2 3.7 
80G295 27.6 25.2 12.4 196.2 72.1* 10.7 4.2* 
80C420 23.6* 21.6* 11.9 194.1 81.3 17.1 3.7 
80C423 31.8 28.3 13.5 210.5 76.7 14.7 3.5 
A632^ 25.4 23.7 11.7 184.7 81.8 15.5 3.8 
® Data recorded at one location (Ames, Iowa). 
Mean of two entries. 
* Significantly different from the check, A632 (p<0.05). 
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Table 36. (continued) 
Trait 
Group 
HP* 2 HS* PSSI* PH EH EL ED 
Line (days) (days) (days) (cm) (cm) (cm) (cm) 
80C306 27.4 24.4 13.0 222.9 91.4 12.2 4.1* 
80C310 23.4* 22.0* 11.5 205.6 82.6 16.2 3.9 
80C316 24.8 23.5 11.2 183.2 83.4 15.2 4.0 
80C324 28.0 25.9 12.1 201.5 93.1 14.9 3.8 
80C325 25.2 25.4 9.8* 193.0 79.6 14.5 4.4* 
80C326 25.4 23.7 11.8 224.3 81.2 16.6 4.1* 
80C327 24.9 23.9 10.9 203.1 90.0 16.0 4.0 
80C330 27.6 26.3 11.3 193.5 98.9 15.9 4.0 
80C333 25.6 25.5 10.2* 203.7 83.7 13.9 4.2* 
80C337 25.4 25.0 10.4* 200.2 84.9 13.6 3.9 
80C339 28.4 26.6 11.9 209.0 105.2 18.2 3.9 
80C345 29.5 28.5 11.0 200.5 98.0 14.6 4.3* 
80C351 30.0 26.4 13.7 194.3 63.7* 9.5 3.9 
80C353 33.1 31.7 11.4 187.4 90.9 14.4 3.5 
Dili 26.4 25.1 11.3 187.3 51.3* 12.6 3.9 
80C358 28.1 25.0 13.0 207.8 81.4 17.4 4.1* 
80C361 31.8 27.5 14.3 246.5 98.3 9.3 3.7 
80C366 23.6* 22.3* 11.4 218.8 84.1 15.7 3.8 
80C368 27.6 26.0 11.5 170.6* 74.9* 13.8 4.1* 
80C370 29.0 26.4 12.5 195.5 88.5 15.9 3.7 
80C372 29.6 28.9 10.7* 197.9 97.4 11.7 3.8 
80C377 25.6 25.3 10.3* 257 .5 96.3 15.9 3.8 
80C378 26.5 24.5 12.0 202.9 84.0 17.3 3.6 
80C383 27.8 25.6 12.2 203.9 82.3 10.0 4.1* 
80C385 26.6 24.4 12.2 189.7 87.6 17.2 3.6 
80C386 25.9 25.0 10.9 217.7 98.1 16.4 4.0 
80C410 22.0* 21.1* 10.8 189.0 72.1* 11.8 4.1* 
80C426 24.6 22.5* 12.1 226.9 106.3 15.7 4.2* 
80C430 27.6 26.9 10.7* 209.7 102.6 15.2 4.0 
80C433 30.1 24.4 15.7 177.7 61.3* 13.7 3.3 
80C436 29.6 26.7 12.8 165.0* 68.6* 6.1 4.2* 




2 KD EPP KRN KW SP YLD 
Line (mm) (rows) (g) (%) (q/ha) 
80C3Û6 7.7* 0.9 14.0 82.5* 85.1 48.5 
80C310 5.4 0.9 14.1 64.9 73.0 34.4 
80C316 6.5 1.1 16.0* 74.6 86.6 57.5 
80C324 6.1 1.0 13.2 66.9 83.6 54.1 
80C325 7.3* 1.1 15.2 81.6* 80.5 62.7* 
80C326 6.9* 1.0 14.6 98.9* 84.3 61.6 
80C327 7.7* 1.1 16.6* 64.4 83.1 64.4* 
80C330 6.9* 1.0 14.9 62.5 78.8 57.9 
80C333 7.5* 1.0 16.5* 74.0 87.0 58.2 
80C337 7.2* 1.0 14.1 78.6 83.7 50.7 
80C339 4.8 1.0 14.5 71.3 75.1 48.3 
80C345 6.6 1.1 14.2 81.6* 81.5 52.3 
80C351 6.3 0.7 12.6 88.8* 78.1 23.9 
80C353 5.8 1.0 14.2 67.6 80.2 39.5 
Dili 7.0* 0.9 13.3 85.9* 81.4 50.2 
80C358 5.1 0,9 15.5* 81.5* 75.7 46.4 
80C361 6.2 0.7 13.5 88.0* 75.8 26.6 
80C366 6.5 1.1 10.9 111.0* 78.8 47.6 
80C368 7.0* 1.0 16.9* 51.1 81.3 51.0 
80C370 7.2* 0.9 16.8* 63.9 84.9 53.7 
80C372 4.8 0.9 13.2 85.9* 68.1 29.1 
80C377 6.5 1.0 13.6 68.3 81.3 48.3 
80C378 6.8 1.1 13.1 75.5 88.0 52.4 
80C383 6.6 0.8 12.0 92.8* 82.2 33.9 
80C385 6.5 1.2 12.1 82.9* 83.4 52.5 
80C386 6.0 1.1 13.3 72.2 83.1 55.0 
80C410 8.2* 0.9 15.3* 72.3 84.6 48.8 
80C426 8.7* 1.1 14.8 65.1 85.0 64.9* 
80C430 7.1* 1.1 14.3 79.9* 82.4 53.6 
80C433 4.9 0.9 12.7 63.3 78.0 25.7 
80C436 6.1 0.5 13.1 86.8* 77.6 23.0 
A632^ 6.2 1.1 14.6 71.0 84.6 50.1 
Table 37. Means, ranges, and estimated genetic variances of the Group 1 (A632/0hS3) lines 
and Group 2 (OhS3) lines in Experiment 22 averaged across locations and lines 
Trait 
HS® HP® PSSI* PH EH EL 
Group (days) (days) (days) (cm) (cm) (cm) 
1 Mean 25.6 23.7 11.9 195.6 76.3 13.9 
(Range) (22.3-32.8) (20.5-32.0) (10.3-13.9) (150.6-248.8) (46.2-111.1) (9.3-18.4) 
Variance® 7.00 5.76 0.72 491.71 186.08 3.19 
2 Mean 27.2 25.4 11.8 203.3 87.0 14.3 
(Range) (22.0-33.1) (21.2-31.7) (9.8-15.7) (165.0-257.5) (51.3-106.3) (6.1-18.2) 
Variance 6.08 4.48 1.51 385.04 128.95 5.90 
EPP ED KD KRH KW SP YLD 
(cm) (mm) (rows) (g) (%) (q/ha) 
1 Mean 1.0 3.8 6.6 14.3 72.8 82.6 45.8 
(Range) (0.6-1.5) (3.4-4.4) (4.4-8.2) (12.0-16.9) (51.2-91.6) (70.0-89.2) (22.2-64.0) 
Variance 0.01 0.06 0.99 2.23 69.87 37.33 80.71 
2 Mean 1.0 3.9 6.5 14.1 76.1 80.6 47.6 
(Range) (0.5-1.2) (3.3-4.4) (4.8-8.7) (10.9-16.9) (51.1-111.0) (60.8-87.8) (23.0-64.9) 
Variance 0.01 0.06 0.91 2.48 143.46 26.21 127.88 
® Data recorded at one location (Ames, Iowa). 
^ Estimated genetic variance from the combined ANOVA. 
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lines were significantly lower in EH compared with A632 (Table 36). 
The G1 lines were, on average, lower in PH and EH and had an earlier 
silking and pollen-shed date than the G2 lines. There was no difference, 
on average, between the two groups for PSSI, The G1 lines showed greater 
ranges and greater variances than did the G2 lines for both PH and EH. 
The ranges and variances of the two groups were approximately the same for 
HS and HP; the range and variance of the G2 lines were greater for PSSI 
(Table 37). 
b. Ear traits and grain yield The two groups were different for SP 
at the 0.10 level (Table 34). The G1 lines had a mean SP of 82.6% com­
pared to 80.6% for the G2 lines. The G1 lines, on average, had shorter 
ear length (EL), smaller ear diameter (ED), deeper kernel (KD), more 
kernel rows (KRN), lower kernel weight (KW), and lower mean yield (YLD) 
compared to the G2 lines, although differences were small and not signifi­
cant (Table 37). 
Seven G1 lines and 13 G2 lines had longer ears than the check, 
although none was significant. Six G1 lines and 11 G2 lines had a signifi­
cantly greater ED compared with the check, Â632. Twelve G1 lines and 12 
G2 lines showed a significantly greater KD compared with the check. None 
of the G2 lines and only one G1 line had a significantly greater number of 
ears per plant (EPP) than did A632 (Table 36). The G2 lines showed a 
greater range and variance than did the G1 lines for EL; the ranges and 
variances for ED, KD, and EPP were the same for both groups (Table 37). 
Eight G1 lines and seven G2 lines had significantly more kernel rows 
than did Â632. Eight G1 lines and 13 G2 lines were significantly greater 
in KW compared with A632. Only two lines (both G1 lines) had a signifi­
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cantly higher SP compared with A632 (Table 36). The G2 lines showed great­
er ranges and variances for KRN and KW. The G1 lines showed a greater 
variance for SP, but the G2 lines had a greater range (Table 37). 
Only one G1 line and three G2 lines were significantly higher than 
the check in yield; 12 Gl lines and 16 G2 lines had mean yields greater 
than A632 (Table 36). While the range in inbred grain yield was approxi­
mately the same for both groups of lines, the G2 lines showed a greater 
variance for YLD compared to the Gl lines (Table 37). 
There were highly significant Gl vs. G2 x E interactions for EL, EPF, 
KW, and YLD; the interactions for EH and KRN were significant at the 0.05 
level, and the interactions for PH and ED were different from zero at the 
0.10 level (Table 34). The only interactions that involved a change in 
direction of the two groups at the two environments were for the traits EL 
and YLD (Table 35). The G2 lines had longer ears at Ames (16.4 cm vs. 
15.3 cm), and the Gl lines had longer ears at Gilman (12.5 cm vs. 12.2 
cm). The G2 lines, on average, yielded more at Ames (57.8 vs. 54.1 q/ha), 
while the Gl lines yielded slightly more at Gilman (37.4 q/ha vs. 37.3 
q/ha). Although the interactions were significant, the differences be­
tween the two group means at each environment were very small. 
The interactions of the Gl lines and G2 lines with environments 
showed no consistent trends (Table 34). For six of the ten traits the Gl 
lines showed a greater interaction (PH, EH, ED, KRN, KW, and SP); for the 
traits EL, EPP, KD, and YLD the G2 lines had greater interaction mean 
squares than did the Gl lines. The interactions for both groups were 
highly significant for PH, EH, EL, EPP, KD, KW, and YLD. The Gl x E 
interaction was significant at the 0.05 level for SP, There was no inter-
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action for either group for ED and KRN, The Gl x E and G2 x E interaction 
mean squares were much smaller than the Gl and G2 main effects (Table 34). 
Comparisons of the lines derived from the same SQ plant in the OhS3 
synthetic are shown in Table 38. In two of the three significant compari­
sons, the G2 line was later in silking, and in three of the four signifi­
cant comparisons the G2 line was later in the date of pollen shed (Table 
38). The Gl line had a greater PSSI compared with the G2 line in two of 
the three significant comparisons. The G2 line had a higher PH in all 
three of the significant comparisons, but the Gl line had a significantly 
higher EH in two of the five significant comparisons. There was no con­
sistent advantage for either group in the comparisons of the ear traits 
and grain yield. 
In summary, Gl lines, on average, were earlier in flowering and had 
lower EH and PH compared to the G2 lines. There was little difference 
between the two groups of lines in the mean performance of the lines per 
se for any of the other traits. The number of lines in each group that 
exceeded the check in performance showed little advantage for either 
group. The Gl group had more lines that were earlier in flowering than 
the check and lower in EH, but the G2 group had more lines that exceeded 
A632 in YLD. 
c« Correlations among inbred traits The simple correlation coeffi­
cients among the thirteen inbred traits for both groups of lines are shown 
in Table 39. Each group of lines had 34 significant correlations. Both 
groups showed a significant, negative correlation (r = -0.40 for Gl and 
-0.62 for G2)between HS and YLD. The Gl lines showed a significant 
negative correlation between HP and YLD (r = -0.58); the G2 r-value was 
Table 38. Mean performance averaged across environments of the Group 1 
(A632/OhS3) lines and the Group 2 (OhS3) lines that were 
derived from the same Sq plant in the OhS3 synthetic 
Trait 
Group Line HS^ HP^ PSSI* PH EH EL EPP 
(days) (days) (days) (cm) (cm) (cm) 
1 80C226 26.8* 24.4* 12.4 209.6 93.8* 17.1 1.1 
2 80C310 23.4* 22.0* 11.5 205.6 82.6* 16.2 0.9 
1 80C246 22.5* 20.5* 12.0 182.8* 69.4* 12.8* 1.0 
2 80C326 25.4* 23.7* 11.8 224.3* 81.2* 16.6* 1.0 
1 80C281 29.7 23.7 13.9* 197.0 90.0 14.2 1.1 
2 80C370 29.0 26.4 12.5* 195.5 88.5 15.9 0.9 
1 80C286 24.7 22.9* 11.8* 181.4* 76.8* 11.4* 0.9 
2 80C377 25.6 25.3* 10.3* 257.5* 96.3* 15.9* 1.0 
1 80C294 28.1 24.8 13.3 193.4* 75.2* 12.2 0.9 
2 80C383 27.8 25.6 12.2 203.9* 82.3* 10.0 0.8 
1 80C420 23.6* 21.6* 11.9* 194.1 81.3* 17.1* 1.5* 
2 80C35I 30.0* 26.4* 13.7* 194.3 63.7* 9.5* 0.7* 
^ Data recorded at one location (Ames, Iowa). 
* Significant difference between pair of lines (p<0.05). 
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Trait 
Group Line ED KD KRN KW SP YLD 





















































































Table 39. Simple correlation coefficients among thirteen inbred 
traits for the 30 Group 1 (A632/0hS3) lines and the 











Trait HP PS SI PH EH EL EPP 
HS 0.94**^ 0.45* 0.40* 0.54** 
0.86**^ 0.52** -0.16 0.04 
HP 0.12 0.55** 0.62** 
0.01 -0.14 0.26 













® Group 1 r-value. 
^ Group 2 r-value. 
*,** Different from zero at the 0.05 and 0.01 levels of 
probability, respectively. 
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ED KD KRN KW SP YLD Trait 
-0.34 -0.41* -0.06 -0.38* —0.61** —0.64** HS 
—0.48** -0.51** -0.20 -0.05 -0.39* -0.56** 
-0.31 —0.44* -0.07 -0.30 -0.71** -0.58** HP 
-0.25 -0.38* -0.05 -0.07 -0.32 -0.31 
-0.18 -0.05 0.00 -0.32 0.05 -0.37* PSSI 
-0.52** -0.35 -0.33 0.02 -0.24 -0.58** 
-0.35 —0.44* -0.29 0.17 -0.49** -0.20 PH 
0.22 0.18 -0.06 0.33 0.18 0.16 
-0.36* -0.31 -0.32 0.15 —0.40* -0.16 EH 
0.21 0.13 0.15 0.05 0.12 0.41* 
-0.18 -0.12 -0.24 0.21 0.22 0.56** EL 
0.15 0.07 0.37* -0.17 0.43* 0.68** 
-0.08 0.16 -0.14 0.19 0.47** 0.50** EPF 
0.27 0.38* 0.28 -0.06 0.61** 0.76** 
0.76** 0.76** 0.22 0.43* 0.51** ED 
0.52** 0.47** 0.13 0.32 0.56** 
0.65** 0.10 0.75** 0.61** KD 
0.43* -0.05 0.73** 0.65** 
0.30 0.35 0.27 KRN 
-0.51** 0.42* 0.58** 





negative but not significant. Consequently, the later-flowering lines 
tended to be lower in yield. There was a significant, negative correla­
tion between PSSI and YLD for both groups of lines, indicating that the 
greater the interval between pollen-shed and silk-emergence the lower the 
yield. The G2 lines showed a significant, positive correlation between EH 
and YLD. There was a negative correlation (not significant) between EH and 
YLD for the G1 lines. There was a tendency for the taller G2 lines to 
have lower yields, but this relationship was not evident for the Gl lines. 
This may have been caused by the significant, positive correlation between 
EH and EL (r = 0.41) and between EE and EPF (r = 0.47) for the G2, and the 
lack of a correlation between these traits for the Gl lines (Table 39). 
There were significant, positive correlations for YLD with EL, EPP, 
ED, and KD for both groups of lines (Table 39). The correlation between 
KRN and YLD was positive for both groups of lines and significant for the 
G2 lines. There was also a significant, positive correlation between SP 
and YLD for both groups of lines (r = 0.66 for Gl and 0.70 for G2). For 
all ear traits except KW, the r-value was greater for the G2 lines than 
for the Gl lines (Table 39). 
The correlation coefficients were similar to the r-values obtained 
for the Â619/BS4 and BS4 lines and to other studies that were discussed 
previously. Shelling percentage (SP) had the highest correlation with 
yield for the A632/OhS3 lines (r = 0.66). Ears per plant (EPP) showed the 
highest correlation with yield for the OhS3 group (r = 0.76). The r-
values for EL and EPP were lower than the r-values obtained for the 
A619/BS4 and BS4 lines, and the r-values for ED and KD were somewhat 
higher than those obtained for the Â619/BS4 and BS4 groups. 
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3. Inbred-hybrid correlations 
Simple correlation coefficients were calculated for each of the 
thirteen inbred traits with hybrid yield. The inbred means averaged 
across two locations for each trait were correlated with hybrid grain 
yield of the respective line in testcrosses averaged across the eight 
environments and three testers. The simple correlation coefficients are 
presented in Table 40. 
There were highly significant correlation coefficients for hybrid 
yield with PH (r = 0.56) and EH (r = 0.53) for the G1 lines; the variation 
in plant height explains only 31% of the variation in hybrid yield, how­
ever. All other correlation coefficients were very low and not signifi­
cant (Table 40). There was little relationship between the r-values for 
the G1 lines and the corresponding r-value for the 62 lines. None of the 
inbred traits can be used to predict hybrid performance. 
The multiple correlation coefficients are presented in Table 41. The 
only significant correlations were between all inbred traits and hybrid 
yield (R = 0.72 for G1 and 0.67 for G2). The significant R-value between 
all inbred traits and hybrid yield for the Group 1 lines (R = 0.72) 
accounts for only 52% of the variation in hybrid grain yield. 
The grain yield of the inbred lines in hybrid combinations cannot be 
predicted from the performance of the inbred lines per se. The combining 
ability of an inbred line can only be determined by testing the line in 
hybrid combination. 
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Table 40. Simple correlation coefficients between hybrid yield averaged 
across testers and environments of the testcrosses grown in 
Experiment 02 and thirteen inbred traits averaged across 
locations of the lines grown in Experiment 22 for 30 Group 
1 (A632/0hS3) lines and 30 Group 2 (OhS3) lines 
Inbred trait 
Correlation with hybrid yield 
Group 1 Group 2 
HS 0.31 -0.01 
HP 0.34 0.10 
PSSI 0.01 -0.19 
PH 0.56** 0.27 
EH 0.53** 0.07 
EL 0.00 0.15 
EPF -0.08 0.08 
ED 0.00 0.18 
KD -0.07 0.12 
KRN 0.06 0.24 
KW 0.00 0.20 
SP -0.14 0.12 
YLD -0.08 0.20 
** Significantly different from zero at the 0.01 level of 
probability. 
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Table 41. Multiple correlation coefficients between hybrid 
yield averaged across testers and environments of the 
testcrosses grown in Experiment 02 and three groups of 
inbred traits averaged across locations of the lines 
grown in Experiment 22 for 30 Group 1 (A632/0hS3) 
lines and 30 Group 2 (OhS3) lines 
R-value 
Traits correlated* Group 1 Group 2 
R14 vs. 1,2,3,4, and 5 0.59 0.51 
R14 vs. 6,7,8,9,10,11,12, and 13 0.24 0.48 
R14 vs. 1-13 0.72* 0.67* 
^ 14=hybrid yield of the inbred lines in testcrosses 
averaged across testers and environments; 1-13 are inbred traits 
averaged across locations: 1=HS, 2=HP, 3=PSSI, 4=PH, 5=EH, 6=EL, 
7=ED, 8=EPP, 9=KD, 10=KRN, 11=KW, 12=SP, and 13=YLD. 
* Different from zero at the 0.05 level of probability. 
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V. GENERAL DISCUSSION AND SUMMARY 
Stadler proposed gamete selection as a method to sample open-polli­
nated varieties more efficiently for the development of improved inbred 
lines (1944, 1945). He cited two main reasons that direct selection of 
inbred lines by using a standard pedigree selection method was not effec­
tive: 
1. The frequency of high-yielding genotypes was low so that iden­
tification was less economical than the identification of comparable 
genotypes in populations produced by crossing elite inbred lines. 
2. The exceptional genotypes identified were virtually unselected 
for characters other than yield. 
Stadler believed that further sampling of the open-pollinated varie­
ties available at the time was essential because of the limited number of 
inbred lines used to produce hybrids and the common practice of improving 
inbreds through second-cycle selection where good inbreds were recombined 
to form a source population. 
The gamete selection method proposed by Stadler was essentially an 
inbred improvement method that used the inbred to be improved as the 
sampler. The first disadvantage of direct sampling from the open-pollina­
ted variety that Stadler listed (low frequency of high-yielding genotypes) 
could be minimized by making the gamete the unit of selection. The fre­
quency of high-yielding genotypes in the gamete population should be 
greater than in the population of plants (zygotes) in the variety. There­
fore, the probability of deriving a superior line from the variety/elite 
line population should be greater than deriving a similar line from the 
population of zygotes in the variety given equal selection intensity. 
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And, there should be a greater probability of extracting a line satisfac­
tory in agronomic characters other than yield in the variety/elite line 
population because each plant would be heterozygous for desirable agro­
nomic characters contributed by the elite line. The elite line should be 
above average in desirable agronomic traits. Therefore, selecting within 
the variety/elite line population should minimize the second problem 
presented by selfing directly from the variety. 
I used two methods to develop new lines from broad-genetic-based 
populations with the purpose of comparing the two methods in terms of I) 
the hybrid performance of the lines and 2) the agronomic performance of 
the lines per se. The modified selection method I used differed from the 
method proposed by Stadler because the Fj plants were not testcrossed to 
identify the superior gametes from the synthetic. The variety/elite line 
F2 plants were self-pollinated and the lines were advanced to the S2 level 
with visual selection within and among lines for desirable agronomic 
traits. The topcross tests in 1980 were used to select the superior lines 
which were evaluated in further testcrosses in 1981 and 1982. Therefore, 
the lines evaluated were a selected set of genotypes. 
Nine A619/BS4 lines and six BS4 lines were significantly greater than 
A6I9 in testcross yield (YLD) when averaged across the three testers 
(Table 14). Of these lines, six A619/BS4 and five BS4 lines were signifi­
cantly greater in YLD and were not different from, or were significantly 
less than, A619 in grain moisture at harvest (MST). In addition, four 
A619/BS4 lines and 10 BS4 lines were not different from A619 in testcross 
yield and were significantly lower than A619 in MST (Table 42). In total, 
10 A619/BS4 and 15 BS4 lines were considered superior to A619 in yield for 
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Table 42, Comparison of the lines in Group 1 (A619/BS4) and Group 2 
(BS4) with the sampler inbred, A619, in testcrosses and as 
lines per se 
Experiment 01 Experiment 11 
Group 
Significantly 
greater in YLD 
and equivalent 
or lower in MST 
Not different 
in YLD and 
significantly 
lower in MST 
Significantly 
lower in 
inbred grain YLD 
A619/BS4 6(1)* 4(0) 6 
BS4 5(4) 10(4) 18 
^ Number in parentheses indicates number of lines that were 
significantly lower in yield as lines per se compared with A619 in 
Experiment 11. 
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maturity (i.e., were superior to A619 in yield and equivalent in moisture 
or were lower in moisture and equivalent in yield). However, of the 15 
BS4 lines, 13 were higher in percent stalk lodging (PSL) compared with 
A619. Of the 10 A619/BS4 lines, five were higher than A619 in PSL. There 
appeared to be a slight advantage for the A619/BS4 group based upon the 
testcross results. The BS4 lines were inferior to the A619/BS4 lines as 
lines per se. Six A619/BS4 lines were significantly greater than A619 in 
testcross YLD and were not different from or were significantly lower than 
A619 in MST, and only one line was significantly lower in yield compared 
to A619 as a line per se (Table 42). However, four of the five superior 
BS4 lines as determined in testcrosses were significantly lower as lines 
per se in inbred yield compared to A619. Of the 10 A619/BS4 and 15 BS4 
lines that were superior to A619 in yield for maturity, one A619/BS4 and 
eight BS4 lines were lower than A619 in yield as lines per se. In total, 
18 BS4 lines and six A619/BS4 lines were lower than A619 in YLD as lines 
per se (Table 42). 
None of the A632/OhS3 lines and OhS3 lines was significantly higher 
than A632 in testcross YLD (Table 29). Seven A632/OhS3 lines and nine 
OhS3 lines were not different in YLD from A632 in testcrosses; however, 
all of these lines were significantly higher in grain moisture at harvest 
(MST) compared with A632 (Table 43). Twenty A632/OhS3 lines and 13 OhS3 
lines were greater than 90 q/ha in YLD; of these lines, five A632/0hS3 
lines were not different from A632 in grain moisture, but all OhS3 lines 
were significantly greater than A632 in MST. All OhS3 lines were signifi­
cantly higher in MST than A632 in testcrosses. The A632/0hS3 lines ap­
peared to be superior to the 0hS3 lines in testcrosses. The reason for 
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Table 43. Comparison of the lines in Group 1 (A632/0hS3) and Group 2 
(OhS3) with the sampler inbred, A632, in testcrosses and as 






90 q/ha in YLD 
Greater than 
90 q/ha in YLD 
and not different 
in MST 
A632/OhS3 7(2)* 20(4) 5(0) 
OhS3 9(3) 13(3) 0 
* Number in parentheses indicates number of lines that were 
significantly lower in yield as lines per se compared with A632 
in Experiment 22, 
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the "superiority" of the A632/OhS3 lines can be attributed to the lower 
grain moisture at harvest. Apparently, the OhS3 synthetic was relatively 
later than A632 resulting in lines that were high in MST, particularly for 
the lines derived directly from the synthetic. There appeared to be 
little difference between the two groups of lines in the performance of 
the lines per se. One A632/0hS3 line and two OhS3 lines were significant­
ly greater than A632 in inbred grain yield; six A632/0hS3 lines and seven 
OhS3 lines were significantly lower in inbred yield compared with A632 
(Table 36). 
BS4 was an unimproved synthetic and Oh S3 bad only one cycle of recur­
rent selection using Sj selection for yield and other agronomic traits. 
Therefore, the frequency of superior alleles was probably relatively low 
in these broad-genetic-based populations. By crossing the synthetics with 
an elite line with a known level of performance, the frequency of desir­
able alleles should be greater in the synthetic/elite line synthetic. The 
resulting lines should be superior as lines per se compared to the lines 
derived from the synthetic and may be superior in combining ability com­
pared with lines derived directly from the synthetic. The results of this 
study support this hypothesis. Most commercial maize breeders are reluc­
tant to deviate from a certain phenotype in the development of new inbred 
lines, usually because of hybrid production considerations. Using elite 
inbred lines to sample synthetic varieties may offer the breeder a means 
to integrate germplasm not normally used in an inbred development program 
and still maintain a desired level of performance of the lines per se. 
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Table Al. Analyses of variance for the testcrosses grown in 
Experiment 01 at HosperB, Iowa in 1981 
Mean squares 
Source df YLD MST* PSL RL^ ERb 
Replications 1 4106.86 225.43 0.11 123.47 43.11 
Genotypes 
Unadjusted 195 172.61** 60.91** 33.76** 124.23** 54.14** 
Adjusted 195 152.32** 57.98** 33.70** 122.40** 54.04** 
Blocks 26 209.92 28.53 24.32 81.99 15.09 
Error 
RGB 195 84.32 10.42 21.37 43.47 13.88 
Effective — — —  70.97 8.38 21.30 40.26 13.86 
(169) (169) (169) (169) (169) 
L.S.D. (p=0.05) 16.85 1.83 9.23 1.27 0.74 
C.V. (%) 8.52 3.44 66.82 36.79 9.80 
® Mean squares multiplied by 10^. 
^ Mean squares multiplied by 10^. 
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Table A2. Entry means for the testcrosses grown in Experiment 01 











1 A634, .A632 X 80C001 98 .8 22. , 1 2. 5 1. 4 4. 0 
2 A634 .A632 X 80C005 106 .4 26, ,2 3. 3 1, .5 4. 0 
3 A634, .A632 X 80C008 102 .9 25. ,9 4. 3 3, ,1 4. 0 
4 A634 .A632 X 80C012 108 .8 24. ,6 2. ,4 2. 0 3. 0 
5 A634, .A632 X 80C014 114 .3 28. ,2 5. , 1 2, .0 4. 0 
6 A634, .A632 X 80C015 128 .4 28. 6 6. ,6 1, .7 4. 0 
7 A634 .A632 X 80C016 99 .2 26. 0 3. ,5 3, .5 4. 0 
8 A634, .A632 X 80C017 108 .3 27. ,8 6. 2 2, .4 4. 0 
9 A634. A632 X 80C023 96 .5 26. ,2 16. ,7 1. ,7 4. 0 
10 A634. A632 X 80C025 115 .6 24. ,8 10. 3 1, 8 4. 0 
11 A634. ,A632 X 80C030 89 .1 25. ,4 4. 2 5. 0 4. 0 
12 A634, A632 X 80C031 105 .9 24. ,5 4. 3 2, ,3 4. 5 
13 A634, A632 X 80C035 112 .3 28. ,9 2. 2 3, .0 5. 0 
14 A634. ,A632 X 80C037 105 .7 27. ,4 2. 3 2, ,5 3. 0 
15 A634, A632 X 80C039 99 .4 25. ,4 7. 6 2, .6 4. 0 
16 A634. . A632 X 80C042 110 .4 25. 8 4. 1 2, .0 4. 0 
17 A634. A632 X 80C046 104 .8 24. ,8 1. , 1 0, .9 4. 0 
18 A634. A632 X 80C047 123 .2 24. 4 5. 9 2, ,5 4. 0 
19 A634. ,A632 X 80C056 102 .9 26. ,0 12. ,5 2, 0 4. 0 
20 A634. A632 X 80C057 109 .3 28. ,2 5. . 1 1, .5 3. 5 
21 A634, A632 X 80C060 100 .2 27. 3 10. 6 2, .0 4. 0 
22 Â634, .A632 X 80C063 104 .2 27. ,0 6. 9 1. 5 4. 0 
23 A634, .A632 X 80C072 105 .6 27. ,2 1. 5 1, 9 3. 0 
24 A634. A632 X 80C073 104 . 1 27. ,4 11. ,0 1, 3 4. 0 
25 A634, A632 X 80C075 115 .1 25. 1 3. ,2 2, .6 4. 0 
26 A634. ,A632 X 80C078 113 .0 26. 9 4. ,3 1, .9 3. 5 
27 A634. A632 X 80C079 105 .1 24. , 1 9. 2 3, 0 4. 0 
28 A634, .A632 X 80C082 104 . 1 24. ,1 6. 8 2, 0 4. 0 
29 A634, A632 X 80C083 106 .1 24. 1 11, .7 1, .0 3. 0 
30 A634, .A632 X 80C086 99 .2 26, 2 10. , 1 1, .8 3. 5 



































HYBRID YLD MST PSL RL 
q/ha % % 1-5 
B76 .FR19 X 80C001 92 ,4 23 ,6 6, .2 1, .9 
B76 .FR19 X 80C005 103, .5 24, ,6 3, .6 1, 0 
B76 .FR19 X 80C008 92 .0 26 .5 10 .9 1, .9 
B76 .FR19 X 80C012 99 .5 25, .2 4, 3 1, 7 
B76 .FR19 X 80C014 103, ,7 27 ,9 10, 4 2, 8 
B76 .FR19 X 80C015 112. ,4 29, ,7 4, .3 2, ,5 
B76, .FR19 X 80C016 94, ,4 27, .9 3, 2 4, ,0 
B76 .FR19 X 80C017 99, ,8 27 .6 7, .8 1, .9 
B76 .FR19 X 80C023 88, ,9 26 .3 6, .4 1, 0 
B76 .FR19 X 80C025 103, .0 27, ,2 13, 2 1, 8 
B76, .FR19 X 80C030 90, ,5 27, ,0 5, 2 3, ,8 
B76, FR19 X 80C031 101, ,4 25, ,7 3, 4 1, ,5 
B76 .FR19 X 80C035 116, .5 28 .2 4, .7 0, .9 
B76 .FR19 X 80C037 93, ,7 26 .0 4, 8 1, 4 
B76 .FR19 X 80C039 98, ,6 26 .3 14, 2 1, .4 
B76, FR19 X 80C042 93, .0 28, ,7 15, 7 1. ,1 
B76. ,FR19 X 80C046 98, ,8 25, ,2 6, .7 1. 3 
B76 .FR19 X 80C047 102, ,1 25, 8 25, 0 1, 6 
B76, FR19 X 80C056 101, ,1 25, .7 10, .8 1, 6 
B76, .FR19 X 80C057 89. 5 27, 4 4, ,7 2. ,0 
B76, FR19 X 80C060 95. ,5 28, .3 10, ,9 0, ,9 
B76, .FR19 X 80C063 94, ,3 26, .2 12, .1 0, .7 
B76 .FR19 X 80C072 90, ,2 29 .0 3 .6 1. ,9 
B76, .FR19 X 80C073 101. 2 26, .8 6, .9 1. 2 
B76 .FR19 X 80C075 102. ,5 26 .6 7, .0 1. 9 
B76 ,FR19 X 80C078 94. ,5 27, .3 10, .2 1, .4 
B76. FR19 X 80C079 115. ,4 26, 4 8, .6 1, .3 
B76, .FR19 X 80C082 87. ,3 23 .5 22 .0 1. 7 
B76, .FR19 X 80C083 91. ,5 25, .2 4, .5 1. ,7 
B76. ,FR19 X 80C086 82. ,4 26, .4 14, 4 1. 0 



































Table A2. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
63 A635 .GDI X 80C001 93 .6 23. 5 3. ,3 1 .5 3. 0 
64 A635 • GDI X 80C005 97 .9 27, .2 1. 9 1 .5 3. 5 
65 A635 .GDI X 80C008 95 . 1 28. 1 1, 7 2 .1 3. 0 
66 A635, .GDI X 80C012 94 .4 24, .6 3. ,1 1 .2 3. 0 
67 A635, .GDI X 80C014 103 .9 29, .1 4. ,4 3 .1 3, .5 
68 A635, .GDI X 80C015 104 .2 28, .8 5, .0 2 .6 4. 0 
69 A635 .GDI X 80C016 98 .7 28, .0 6. 0 2 .4 4. 0 
70 A635, .GDI X 80C017 96 .1 29, .8 8. 5 2 .0 3. 5 
71 A635. GDI X 80C023 87 .1 26. 7 12. 6 1 .5 4. 0 
72 A635. GDI X 80C025 94 .7 27, .4 10. 3 2 .3 3. 5 
73 A635, .GDI X 80C030 95 .7 27, .3 8, .6 2 .1 3. 5 
74 A635. GDI X 80C03.1 106 .8 25, .8 4, .8 1 .0 3, .5 
75 A635, .GDI X 80C035 104 .1 27, .5 4, .3 2 .0 4. 0 
76 A635, .GDI X 80C037 84 .7 29, .0 10, ,8 2 .6 3, .0 
77 A635, .GDI X 80C039 105 .4 28, ,8 4, ,1 2 .1 4. 0 
78 A635. GDI X 80C042 97 .7 27, .1 6, ,2 1 .2 4, .0 
79 A635, .GDI X 80C046 76 .9 26, .9 2, .5 1 .5 3, .5 
80 A635. GDI X 80C047 115 .1 25, .7 6, .7 1 .0 3. 5 
81 A635, .GDI X 80C056 87 .0 28, .0 8, .3 1 .5 4, .0 
82 A635, .GDI X 80C057 107 .0 26. 9 3, .5 1 .1 3, .0 
83 A635, .GDI X 80C060 98 .4 27, .8 4, ,3 0 .9 3. 0 
84 A635, .GDI X 80C063 93 .1 26. 2 7, .7 0 .9 3, .0 
85 A635, .GDI X 80C072 84 .2 27. 2 3, .2 1 .4 3, .0 
86 A635. GDI X 80C073 95 .5 26, .2 13. 2 1 .1 3, .5 
87 A635, .GDI X 80C075 92 .2 27, .3 5. 8 1 .0 3, .0 
88 A635, .GDI X 80C078 93 .2 29. 9 2. 5 2 .3 3. 0 
89 A635, .GDI X 80C079 83 .0 27, .5 10, .1 1 .5 4, 0 
90 A635, .GDI X 80C082 95 .9 25, .3 6, .4 0 .9 3, .5 
91 A635. GDI X 80C083 84 .4 25, .4 3, .6 1 .0 3, .0 
92 A635. GDI X 80C086 90 .9 26, .9 7, .7 1 .1 3, .0 
93 A635. GDI X 80C087 98 .0 28. 8 3. 7 1 .9 4. 0 
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Table A2. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
94 A634, .A632 X 80C090 99 .2 25 .8 19 .6 1, .9 4. 0 
95 A634. ,A632 X 80C092 104, . 1 27 .7 2 .8 1, .6 4. 0 
96 A634, .A632 X 80C095 98 .8 26 .1 7 .7 1, .4 3. 0 
97 A634, .A632 X 80C099 99 .5 27 .1 11 .3 1, 2 5. 0 
98 A634, A632 X 80C100 94 .7 24, .8 11 .0 1, .4 4. 5 
99 A634. A632 X 80C103 80, .1 27 .9 1 .6 1, 8 4. 0 
100 A634, .A632 X 80C105 100, ,6 26, .1 1 .7 1, 2 4. 0 
101 A634, A632 X 80C108 101, .3 25, .8 1 .6 2, .1 4. 0 
102 A634, .A632 X 80C109 91, ,7 28, .1 4 .6 3, 2 4. 5 
103 A634, .A632 X 80C113 111, 2 23, .9 8 . 6 2, 0 5. 0 
104 A634. A632 X 80C117 91, ,9 23, .1 1 .5 3, .9 4. 0 
105 A634, .A632 X 80C120 115, .8 24, .0 8 .3 1, .6 4. 5 
106 A634, .A632 X 80C124 104, ,9 25, .6 8 .5 2, ,9 5. 0 
107 A634, A632 X 80C126 101, .2 25, ,3 2 .4 0, .7 5. 0 
108 A634. ,A632 X 80C127 114, .8 27, .9 2 .5 4, .0 4. 0 
109 A634. ,A632 X 80C130 98, .8 26, .8 12 .7 1, 4 5. 0 
110 A634. ,A632 X 80C131 101, 0 25, ,2 5 .9 1, ,6 5. 0 
111 A634. ,A632 X 80C132 109. 2 27, ,4 9 .3 1, 0 4. 5 
112 A634. ,A632 X 80C134 104, ,6 24, .2 9 .1 1, .5 3. 0 
113 A634. ,A632 X 80C135 100, ,1 27, .9 5 .3 1, ,5 4. 0 
114 A634. ,A632 X 80C139 95, ,5 25, .8 3 . 6 1, 4 4. 0 
115 A634, A632 X 80C141 94, .5 25, .1 9 .8 0, .9 4. 0 
116 A634, A632 X 80C145 110, .6 29 .6 14 .2 1, 9 4. 0 
117 A634, .A632 X 80C146 111, .2 26, .9 2 .5 2, .9 4. 5 
118 A634, .A632 X 80C153 96, 2 24 .5 8 .2 2, .5 3. 5 
119 A634, A632 X 80C157 102, .6 31 .2 10 .3 1, .0 4. 5 
120 A634, .A632 X 80C158 80, .6 23, .8 10 .1 2, .7 4. 5 
121 A634. A632 X 80C159 99, ,3 26 .9 11 .1 1, .0 3. 5 
122 A634. ,A632 X 80C161 98, .9 24 ,3 4 .0 1, .6 4. 0 
123 A634. ,A632 X 80C163 104, .1 23, .3 7 .4 1, .3 4. 0 
124 A634. ,A632 X 80C165 107, .2 29, .7 5 .8 1, .0 4. 0 
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Table k l .  (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
125 B76 .FR19 X 80C090 99 .3 27 .3 7.5 1. 0 3, .0 
126 B76 .FR19 X 80C092 88 .9 26, .8 6.0 1. 1 4, .0 
127 B76 .FR19 X 80C095 97 .0 24 .6 1.1 1. 6 4, .0 
128 B76 .FR19 X 80C099 92 .0 26, .4 8.6 2. 0 4, 5 
129 B76 .FR19 X 80C100 101, .1 25, 0 4.9 1. 9 4, .0 
130 B76 .FR19 X 80C103 100, .5 26, .8 6.6 1. 3 3, .5 
131 B76 .FR19 X 80C105 101, .7 26, .9 1.9 1. 9 4, 0 
132 B76 .FR19 X 80C108 98, .6 26, .8 4.3 2. 0 4, 0 
133 B76 .FR19 X 80C109 92. 3 28, 4 9.8 3. 0 4, 0 
134 B76 .FR19 X 80C113 106. 8 26, 8 3.3 1. 9 4, 0 
135 B76 .FR19 X 80C117 83. .1 23, .6 7.4 1. 1 3, 0 
136 B76 .FR19 X 80C120 99. 1 25, ,7 19.0 1. 0 4, .0 
137 B76 .FR19 X 80C124 92. 7 26, .1 17.4 1. 5 4, .5 
138 B76 .FR19 X 80C126 98. ,0 25, .6 6.5 1. 0 4, 0 
139 B76 .FR19 X 80C127 90. ,0 27, , 1 7.7 3. 4 4, 0 
140 B76 .FR19 X 80C130 102. 0 28. 8 9.4 0. 9 5, 0 
141 B76 .FR19 X 80C131 91. 3 25. ,2 6.6 1. 2 4, 0 
142 B76 .FR19 X 80C132 97. 7 26. ,4 14.7 1. 1 4, 0 
143 B76 .FR19 X 80C134 105. ,9 25. ,2 1.6 1. 0 3. ,5 
144 B76. FR19 X 80C135 98. 5 27, ,1 2.8 0. 9 4, 0 
145 B76, .FR19 X 80C139 103. 2 25, ,8 10.8 1. 3 4. ,0 
146 B76 .FR19 X 80C141 86. 9 26, .1 15.2 1. 2 4, .0 
147 B76 .FR19 X 80C145 114. 8 29. 6 8.7 0. 9 4, .0 
148 B76 .FR19 X 80C146 110. ,9 27. 7 5.1 3. 5 4, 5 
149 B76 .FR19 X 80C153 96. 3 26, ,0 6.8 1. 2 3, .0 
150 B76 .FR19 X 80C157 97. 5 29. ,5 9.1 1. 2 4, .0 
151 B76 .FR19 X 80C158 95. 1 26. ,5 8.5 3. 3 4. 5 
152 B76 .FR19 X 80C159 102, .9 27. 4 4.0 0. 9 3. 0 
153 B76 .FR19 X 80C161 96, .0 24, ,6 1.9 1. 7 4, .0 
154 B76, .FR19 X 80C163 101. ,5 25, ,3 5.5 2. 0 4, ,5 















































A635 • GDI X 80C090 92 .2 26. 2 13 .6 1, .2 4 .0 
A635 • GDI X 80C092 93, 4 26. 5 8 .8 2, .0 4 .0 
A635 • GDI X 80C095 97, .1 25. 7 3 .9 1, .4 3 .5 
A635 • GDI X 80C099 99, .0 27. 6 11 .2 1, .0 4 .5 
A635 .GDI X 80C100 98, .7 26. 5 7 .7 1. 5 4 .0 
A635 • GDI X 80C103 90 ,0 30. 1 3 .4 1. 1 4 .0 
A635 • GDI X 80C105 101, ,3 25. 9 3 . 6 1. ,7 4 .0 
A635 .GDI X 80C108 92. ,4 28. 8 5 .2 1. 0 4 .0 
A635 .GDI X 80C109 92, ,1 29. 6 4 .8 1. ,5 4 .0 
A635 • GDI X 80C113 101, ,2 27-0 3 .0 1. ,4 4 .5 
A635 .GDI X 80C117 85, .3 24. 0 4 .2 1, .1 3 .0 
A635 .GDI X 80C120 111, .7 25. 9 6 .8 1, .0 4 .0 
A635 .GDI X 80C124 98, .7 26. 1 7 .8 1. 6 4 .5 
A635 .GDI X 80C126 96, ,0 27. 1 5 .9 0. 8 4 .0 
A635 .GDI X 80C127 91. 0 30. 9 0 . 1 3. ,0 3 .5 
A635 .GDI X 80C130 100. ,5 28. 5 5 .0 0, .9 4 .5 
A635 .GDI X 80C131 91. 5 25. 2 3 .8 1. 0 4 .0 
A635 .GDI X 80C132 102. ,1 29. 1 4 .1 1. ,5 4 .0 
A635 • GDI X 800134 104. ,4 24. 9 7 .4 1. . 1 3 .0 
A635 .GDI X 80C135 83. ,2 25. 8 4 .7 1. ,0 3 .5 
A635 .GDI X 80C139 98. ,0 24. 0 7 .5 1. 0 4 .0 
A635 .GDI X 80C141 87, .5 26. 0 7 .1 0. 8 4 .0 
A635 .GDI X 80C145 108, .6 29. 9 6 .7 0. 8 4 .0 
A635 • GDI X 80C146 102 .0 26. 3 9 .6 0, .9 4 .0 
A635 .GDI X 80C153 87, .7 24. 8 6 .3 1, .3 3 .0 
A635 .GDI X 80C157 98, .3 31. 3 5 .9 1, .1 4 .0 
A635 .GDI X 80C158 82, .3 26. 0 9 .8 4, .0 4 .0 
A635 .GDI X 80C159 83, .4 26. 2 11 .1 0, 9 3 .0 
A635 .GDI X 80C161 101, .6 23. 6 2 .4 1, .5 3 .5 
A635 .GDI X 80C163 81, .7 25. 7 5 .3 0. 9 4 .0 
A635 .GDI X 80C165 90, .0 30. 4 3 .3 1, .4 4 .0 
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Table kl. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 A634.A632 X A619 108 .5 27 .3 6, .6 3, .5 3 .5 
188 A634.A632 X A619 114 .6 26 .5 9, .3 2, .0 3 .0 
189 B76.FR19 X A619 106 .8 26 .7 5, .8 1, .9 3 .5 
190 B76.FR19 X A619 102, ,9 27. ,6 12. 9 1, ,9 3, .0 
191 A635.CD1 X A619 100, .9 26, ,7 8. 8 1. ,0 3, 0 
192 A635.CD1 X A619 81, 0 28, ,8 7. 5 2, 0 3, .0 
193 A632 X A619 103, .0 26, ,3 3. ,6 2, 4 3, 0 
194 A632 X A619 110, ,1 25. 9 0. ,8 2. , 1 3. ,0 
195 A635.A632 X FR16 95. ,6 25. ,7 7. ,6 1. ,0 3. 0 
196 A635.A632 X FR16 93. ,3 24. ,4 6. ,2 1. ,0 3. ,0 
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Table A3. Analyses of variance for the testcrosses grown in 
Experiment 01 at Oxford, Indiana in 1981 
Mean squares 
Source df YLD MST* PSL RL^ EH'^ 
Replications 1 1620.75 117.60 16.81 428.83 
Genotypes 
Unadjusted 195 179.37** 37.06** 269.29** 72.04** 
Adjusted 195 179.87** 36.16** 262.29** 66.52** 
Blocks 26 130.35 26.86 185.55 66.19 
Error 
———RGB 195 93.36 16.07 98.29 37.54 — — —  
Effective • 1 1» — 91.49 15.30 91.01 35.34 = ^ —  











^ Mean squares multiplied by 10^. 
^ Mean squares multiplied by 10^. 
Data not recorded. 
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Table A4. Entry means for the testcrosses grown in Experiment 01 
at Oxford, Indiana in 1981 











1 A634 .A632 X 80C001 66 .3 20 .0 7, .4 4. 3 0. ,0 
2 A634 .A632 X 80C005 96, .1 22 . 6 14, .0 4, .1 0. 0 
3 A634, .A632 X 80C008 63 .6 23 .3 8, .4 3. 4 0. ,0 
4 A634 .A632 X 80C012 92 ,4 20 .1 10. 2 4. ,2 0. 0 
5 A634, .A632 X 80C014 72, ,4 20 .3 12. 8 3, .8 0. ,0 
6 A634 .A632 X 80C015 80 .7 23 .3 12, .4 3, 9 0. ,0 
7 A634 .A632 X 80C016 74, ,0 22 .2 4, .1 4. ,2 0. ,0 
8 A634 .A632 X 80C017 93, .4 20 . 6 20. 2 3. ,6 0. ,0 
9 A634 .A632 X 80C023 78, ,1 20 .8 20. 3 3. ,2 0. 0 
10 A634, .A632 X 80C025 77, .6 21 .2 22. ,5 4. 5 0. 0 
11 A634, .A632 X 80C030 74, ,1 22 .2 12. 4 3. ,6 0. 0 
12 A634 .A632 X 80C031 79, ,0 20 .4 19. ,8 4. ,6 0. ,0 
13 A634, .A632 X 80C035 69, ,9 22 .7 14. ,0 4. 9 0. 0 
14 A634. A632 X 80C037 84, ,0 22 .9 10, 7 3. ,8 0, 0 
15 A634, .A632 X 80C039 89, ,4 20 .8 17. 0 4. ,1 0. ,0 
16 A634, .A632 X 80C042 101, .0 21 .4 5. ,5 3. 4 0. ,0 
17 A634, .A632 X 80C046 78, ,5 20 .2 25. ,3 3. ,4 0, .0 
18 A634, ,A632 X 80C047 83, .5 20 .8 8. 2 3. 8 0, .0 
19 A634. ,A632 X 80C056 99, ,5 20 . 6 12. 0 3, 3 0. ,0 
20 A634. A632 X 80C057 85, ,8 22 .5 22. ,3 4. 9 0, 0 
21 A634, .A632 X 80C060 92. .8 20 .8 9. ,7 3, .4 0. ,0 
22 A634. A632 X 80CG63 81, .1 21 .8 16. 5 3. 5 0. ,0 
23 A634, .A632 X 80C072 73, .5 22 .3 13. 5 3. 9 0. ,0 
24 A634, .A632 X 80C073 82 .0 21 .8 29, .5 3. 1 0. ,0 
25 A634 .A632 X 80C075 77 .0 22 .3 11, .3 4. ,4 0. ,0 
26 A634 .A632 X 80C078 94, .3 23 .3 7. 5 3. ,1 0. ,0 
27 A634, .A632 X 80C079 88 .9 20 .4 17. 9 3. 0 0. ,0 
28 A634, .A632 X 80C082 84, .0 19 .5 18. 5 3. ,5 0. ,0 
29 A634 ,A632 X 80C083 79 , .5 21 .1 14. ,4 3. ,9 0, 0 
30 A634 ,A632 X 80C086 73, .1 20 .7 30. ,6 4. ,2 0. ,0 
31 A634. A632 X 80C087 73, .8 21 .9 9. 8 4. ,0 0. ,0 
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Table A4. (continued) 











32 B76, .FR19 X 80C001 74, .3 21, .0 8 .5 3 .9 0. ,0 
33 B76, .FR19 X 80C005 80. .1 22, .8 19 .5 3 .5 0. 0 
34 B76 .FR19 X 80C008 77. 3 21. 9 10 .4 4 .4 0. 0 
35 B76, .FR19 X 80C012 73. ,9 20. 9 10 .6 3 .5 0. 0 
36 B76, .FR19 X 80C014 99. 2 22. 8 16 .9 4 .1 0. ,0 
37 B76 .FR19 X 80C015 78. 6 26. 7 24 .6 4 .6 0. 0 
38 B76. ,FR19 X 80C016 64. 9 22. 8 13 .4 3 .8 0. ,0 
39 B76. FR19 X 80C017 77. 6 22. 3 19 .7 3 .1 0. .0 
40 B76. FR19 X 80C023 80. 8 21. 1 26 .3 3 .4 0. ,0 
41 B76. FR19 X 80C025 82. 3 21. 3 32 .4 4 .8 0. .0 
42 B76, FR19 X 80C030 82. ,8 23. 3 22 .8 3 .5 0, ,0 
43 B76. FR19 X 80C031 82. 6 21. 0 18 .5 3 .9 0. 0 
44 B76, FR19 X 80C035 74. 7 23. 3 28 .0 4 .0 0. 0 
45 B76. ,FR19 X 80C037 69. 5 22. 2 19 .4 3 .5 0. 0 
46 B76. FR19 X 80C039 83. 5 21. 6 20 .6 4 .0 0. 0 
47 B76. FR19 X 80C042 81, .3 22. 2 22 .2 4 .0 0. 0 
48 B76. FR19 X 80C046 77. 3 22. 1 42, .9 3 .9 0. ,0 
49 B76. ,FR19 X 80C047 90. 8 21. ,9 43, .9 4 .0 0. .0 
50 B76. FR19 X 80C056 69. ,1 21. ,6 30, .5 3 .8 0. .0 
51 B76, FR19 X 80C057 68. ,6 24. ,0 23, .3 4 .4 0. .0 
52 B76. ,FR19 X 80C060 65. 0 23. 7 23, .3 4 .0 0. .0 
53 B76. FR19 X 80C063 66. 7 20. 5 33 .7 3 .1 0, .0 
54 B76. ,FR19 X 80C072 75. 9 21. 8 3, .5 2 .5 0, .0 
55 B76 .FR19 X 80C073 86. 8 21. 0 26 .8 3 .0 0, 0 
56 B76, .FR19 X 80C075 77. 4 21, .7 31 .8 3 .8 0, .0 
57 B76. FR19 X 80C078 93. 3 22. ,9 16 .4 3 .0 0, .0 
58 B76. FR19 X 80C079 92. 0 22. ,0 25 .3 3 .5 0, .0 
59 B76. FR19 X 80C082 65. 7 19. 8 35 .4 3 .2 0, .0 
60 B76. FR19 X 80C083 72. 0 21. 7 24 .8 3 .9 0, .0 
61 B76, FR19 X 80C086 90. 1 22. 3 34 .8 4 .2 0, .0 
62 B76, .FR19 X 80C087 87. 3 21. 9 16 .0 2 .9 0. 0 
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Table A4. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha "L % 1-5 rating 
63 A635 .GDI X 80C001 71, .7 19. 5 18. 8 3. 0 0, .0 
64 A635 .GDI X 80C005 86 .5 21. 0 8. 6 3. 2 0, .0 
65 A635 ,GD1 X 80C008 78. 7 21, .4 14. 3 4. 2 0. 0 
66 A635 • GDI X 80G012 76. 2 19, .7 21. 6 3. 3 0, .0 
67 A635 .GDI X 80G014 88. 4 21, .6 18. 1 3. 2 0, .0 
68 A635, .GDI X 80G015 74. 2 23, .8 22. 9 4. 0 0. 0 
69 A635, ,GD1 X 80G016 68. 4 22, ,3 6. 9 4. 0 0, .0 
70 A635, .GDI X 80C017 72. 6 20, ,5 10. 6 2. 6 0, .0 
71 A635 .GDI X 80C023 69. 2 22, ,9 22. 9 3. 5 0, .0 
72 A635, .GDI X 80G025 54, .9 22, 8 27. 7 4. 5 0, .0 
73 A635, ,GD1 X 80G030 59, .3 23, ,1 15. 7 4. 1 0, .0 
74 A635, .GDI X 80G031 74, .4 23, ,3 29. 4 4. 0 0, .0 
75 A635. GDI X 80G035 65. 0 21, ,9 30. 0 3. 5 0, .0 
76 A635, .GDI X 80G037 74, .5 19, ,7 18. 1 2. 9 0, .0 
77 A635, .GDI X 80G039 91, ,0 20, ,5 26. 3 2. 9 0, .0 
78 A635. GDI X 80G042 82. 1 20, ,0 22. 1 2. 6 0, .0 
79 A635, .GDI X 80G046 63, .5 20, 9 37. 2 2. 9 0, .0 
80 A635. GDI X 80G047 89, .1 20. ,2 21. 6 2. 9 0, .0 
81 A635, .GDI X 80G056 79, .4 19, 8 22. 8 3. 7 0, .0 
82 A635, .GDI X 80G057 82, .2 21, 8 28. 9 4. 1 0, .0 
83 A635. GDI X 80G060 64, .3 21. ,2 21. 3 3. 5 0, .0 
84 A635, • GDI X 80C063 72. 6 20. 0 25. 1 2. 4 0, .0 
85 A635, .GDI X 80C072 61. 0 23, .2 13. 3 3. 9 0, .0 
86 A635, .GDI X 80C073 75. 9 20, .4 38. 9 2. 5 0, .0 
87 A635, .GDI X 80G075 73. 9 21, .4 33. 0 3. 5 0. 0 
88 A635, .GDI X 80G078 76. 8 22, .8 10. 4 4. 1 0, .0 
89 A635, .GDI X 80G079 71. 9 21, ,7 34. 9 3. 6 0. 0 
90 A635, .GDI X 80G082 60, .9 21, 1 31. 5 3. 5 0. 0 
91 A635, .GDI X 80G083 71, .6 20, ,3 33. 6 2. 9 0, .0 
92 A635, .GDI X 80G086 70, .2 21, 2 26. 6 3. 5 0, .0 
93 A635, .GDI X 80G087 81, .8 23, 2 2. 9 3. 1 0, .0 
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Table A4. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % 7o 1-5 rating 
94 A634 .A632 X 80C090 89 .2 20 .4 36 .1 4, .2 0 .0 
95 A634, .A632 X 80C092 87, .1 20, .9 8 .3 4, .6 0, .0 
96 A634 .A632 X 80C095 82, .0 22, 8 21, .3 3. 5 0, .0 
97 A634 .A632 X 80C099 92. 3 22. ,9 34, .5 3, 5 0, .0 
98 A634 .A632 X 80C100 82, ,0 20. 3 39, ,5 4. ,2 0, ,0 
99 A634, .A632 X 80C103 77. 4 22. 1 18, .9 4. 2 0. 0 
100 A634 .A632 X 80C105 82, .8 20. 4 9 .9 4, .1 0, 0 
101 A634, .A632 X 80C108 82. ,8 21. 0 17, .6 3, .5 0, .0 
102 A634 ,A632 X 80C109 71. ,5 20. ,5 29, ,7 2. 9 0, .0 
103 A634 ,A632 X 80C113 109. ,6 18. ,7 21, ,6 3. ,8 0. ,0 
104 A634. A632 X 80C117 68. ,2 18. ,9 12, .5 3. 5 0. 0 
105 A634. A632 X 80C12P 86. ,5 22. 0 61. ,5 3. ,9 0. ,0 
106 A634. A632 X 80C124 94, .8 20, ,2 14. ,4 4. ,4 0. 0 
107 A634, .A632 X 80C126 86 .6 21. ,0 4, .3 3. ,1 0, .0 
108 A634, .A632 X 80C127 94. 0 21. 6 10, .8 5. ,1 0, ,0 
109 A634. A632 X 80C130 82. ,3 20. ,5 33, .9 4. ,1 0. 0 
110 A634. ,A632 X 80C131 89. 6 21, ,2 7, .1 4, .4 0. ,0 
111 A634. ,A632 X 80C132 86. 3 20, .1 24. ,3 4, ,0 0. ,0 
112 A634. A632 X 80C134 77. 3 20, ,5 53, .1 3, ,5 0. ,0 
113 A634, .A632 X 80C135 91, ,1 20, ,0 15. ,0 4, ,0 0, ,0 
114 A634. A632 X 80C139 72. 1 22, ,3 22, .9 4, .5 0. 0 
115 A634, .A632 X 80C141 103, .6 21. 1 23 .1 4. 0 0, .0 
116 • A634 .A632 X 80C145 89, .0 22. ,9 29 .8 4. 0 0, .0 
117 A634 .A632 X 80C146 85. 6 21. 6 11, .9 4. ,0 0, 0 
118 A634, .A632 X 80C153 69. ,2 21. ,6 20, .3 5. ,0 0. 0 
119 A634. ,A632 X 80C157 88. ,9 25, ,5 23, .8 3, ,5 0. 0 
120 A634, .A632 X 80C158 81. ,2 21, ,6 21, ,3 5, 0 0. ,0 
121 A634, .Â632 X 80C159 83. 6 21. 2 38 .2 • 4, .0 0, .0 
122 A634, .A632 X 80C161 90. 7 22. ,0 7, .9 3. ,9 0, .0 
123 A634 .A632 X 80C163 86. 7 20. ,5 35, .0 4. 5 0, .0 
124 A634 .A632 X 80C165 82. 8 24. ,6 10, .2 4. ,1 0, 0 
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Table A4. (continued) 
ENTRY HYBRID 
125 B76 .FR19 X 80C090 
126 B76 .FR19 X 80C092 
127 B76 .FR19 X 80C095 
128 B76 .FR19 X 80C099 
129 B76 .FR19 X 80C100 
130 B76 .FR19 X 80C103 
131 B76 .FR19 X 80C105 
132 B76 .FR19 X 80C108 
133 B76, .FR19 X 80C109 
134 B76 .FR19 X 80C113 
135 B76 .FR19 X 80C117 
136 B76 .FR19 X 80C12P 
137 B76, .FR19 X 80C124 
138 B76, .FR19 X 80C126 
139 B76, ,FR19 X 80C127 
140 B76, .FR19 X 80C130 
141 B76, .FR19 X 80C131 
142 B76, .FR19 X 80C132 
143 B76, .FR19 X 80C134 
144 B76, .FR19 X 80C135 
145 B76, .FR19 X 80C139 
146 B76. FR19 X 80C141 
147 B76.FR19 X 80C145 
148 B76 .FR19 X 80C146 
149 B76 .FR19 X 80C153 
150 B76 .FR19 X 80C157 
151 B76, ,FR19 X 80C158 
152 B76, .FR19 X 80C159 
153 B76, .FR19 X 80C161 
154 B76 .FR19 X 80C163 
155 B76, .FR19 X 80C165 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1' -5 ratin; 
80.2 22 .0 33. , 1 3 .0 0.0 
81.9 21. 8 34. 5 3 .5 0.0 
72.2 23. 0 20. 4 3 .6 0.0 
83.2 22. 8 63. ,4 4 .4 0.0 
82.7 21. 0 39. ,4 3 .6 0.0 
83.4 23. 5 32. ,0 3 .9 0.0 
89.0 22. 6 12. . 1 4 .5 0.0 
80.7 22. ,8 10. 8 3 .1 0.0 
72.2 20. ,7 25, ,5 4 .0 0.0 
101.7 20. 8 22, .9 3 .6 0.0 
61.0 21. 6 8, .0 4 .4 0.0 
80.2 23. ,3 54, .4 4 .0 0.0 
89.2 21. ,3 22, ,2 4 .4 0.0 
72.6 21. 2 20, ,7 4 .0 0.0 
70.8 23, .6 8. ,8 4, .9 0.0 
96.3 21. 3 34, ,8 3, .9 0.0 
94.4 21. ,2 22, ,2 3 .5 0.0 
82.1 22. 2 32, ,6 4 .0 0.0 
72.9 20. ,2 30, ,9 4 .5 0.0 
79.4 21. ,4 15, ,9 3, .3 0.0 
84.1 22, .5 32. , 1 4, , 1 0.0 
87.0 20, ,4 24. J 3. 0 0.0 
90.4 25, .6 29, ,7 3 .5 0.0 
78.1 24. ,5 25, ,6 4 .4 0.0 
57.7 24. 7 33. ,4 4 .4 0.0 
85.0 24. 5 34. ,6 3 .7 0.0 
87.9 22. 2 12. 8 4, .9 0.0 
87.3 22. 1 30, ,0 3, .6 0.0 
75.0 20, ,2 20, ,8 3, .5 0.0 
90.2 21, ,6 23, ,3 4 .0 0.0 
95.8 22, .0 11, ,7 3 .5 0.0 
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Table A4. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % 7o 1-5 rating 
156 A635 • GDI X 80G090 81 .8 21 .2 3 .3 3. ,6 0. 0 
157 A635 • GDI X 80C092 89 .9 20, .5 12 .3 4. 4 0. 0 
158 A635 • GDI X 80C095 71, .3 19, .9 33, .1 3. 0 0. 0 
159 A635 • GDI X 80C099 89 .5 21, .5 47, .9 3. ,9 0. 0 
160 A635, .GDI X 80G100 81, .3 19, .7 36, .0 3, .9 0. 0 
161 A635 • GDI X 80C103 78 .9 24, .7 13 .3 3. ,6 0. 0 
162 A635 .GDI X 80G105 71, .1 22, .3 6, .7 4. ,8 0. 0 
163 A635 .GDI X 80G108 74, .9 22, .7 5 .7 4. 9 0. 0 
164 A635, .GDI X 80G109 62, .8 20, .7 34, .1 3. ,0 0. 0 
165 A635, .GDI X 80G113 74, .1 19, .0 17, .4 3. ,6 0. 0 
166 A635, • GDI X 80C117 77, .6 18, .9 20, .5 4. 6 0. 0 
167 A635. GDI X 80C120 79. ,9 20 .7 50, .6 3, .4 0. 0 
168 A635. GDI X 80G124 72. 9 21. 2 36, .2 4, ,0 0. 0 
169 A635. GDI X 80G126 72. 1 22. ,3 9. 0 2, 7 0. 0 
170 A635, .GDI X 80G127 88, .8 22, .7 8, .1 4. ,0 0. 0 
171 A635 .GDI X 80C130 70, .6 21, .5 41, .8 3. 9 0. 0 
172 A635, .GDI X 80G131 76. 1 20, .8 12, .5 4. ,0 0. 0 
173 A635, .GDI X 80C132 84. 3 22, .7 33. .5 3. ,1 0. 0 
174 A635 .GDI X 80G134 77. 9 19, .3 15. 7 3, .8 0. 0 
175 A635. GDI X 80G135 81. 6 19, .6 12. ,8 3. 6 0. 0 
176 A635. GDI X 80G139 77. 5 20. ,5 18. 1 4. 8 0. 0 
177 A635. GDI X 80G141 81. 3 20. ,9 22. ,4 2. ,8 0. 0 
178 A635 .GDI X 80C145 91 .8 22 .1 17 .3 3, 5 0. 0 
179 A635 .GDI X 80C146 74, .8 22, .2 16, .4 3, .8 0. 0 
180 A635 .GDI X 80G153 68, .4 20, .6 38, .0 4. 0 0. 0 
181 A635, .GDI X 80G157 84, .3 22, .2 17, .1 2. 0 0. 0 
182 A635 .GDI X 80C158 83. 6 21, .3 30, .9 4. ,6 0. 0 
183 A635. GDI X 80C159 77. ,2 20. 3 44, .8 2. ,9 0. 0 
184 A635. GDI X 80G161 70. 0 19. ,3 17, ,0 3. ,9 0. 0 
185 A635, .GDI X 80C163 69. ,4 22. ,4 15. ,9 4. 0 0. 0 
186 A635. GDI X 80G165 76. 5 24. ,9 4. 2 3. ,0 0. 0 
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Table A4. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 A634.A632 X A619 83 . 1 20 .7 7 .9 4, .5 0 .0 
188 A634.A632 X A619 81, .9 22, .1 13. 9 3. ,5 0. 0 
189 B76.FR19 X A619 78 .8 23. ,2 19 .2 3. 6 0. ,0 
190 B76.FR19 X A619 82 .8 22, ,7 19, .2 3. 6 0. ,0 
191 A635.CD1 X A619 71, .8 21. ,8 25, .7 3. ,0 0. ,0 
192 A635.CD1 X A619 62. 7 21, .9 14. ,8 2. 9 0. ,0 
193 A632 X A619 78, ,9 22. ,8 6. 6 3, .9 0, .0 
194 A632 X A619 92, ,0 20. ,8 11. ,9 3. 4 0. 0 
195 A635.A632 X FR16 89, ,0 20, 9 10. ,3 2. ,9 0. ,0 
196 A635.A632 X FR16 82. 5 22. 1 9. ,3 3. 4 0. 0 
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Table A5. Analyses of variance for the testcrosses grown in 
Experiment 01 at Rollo, Illinois in 1981 
Mean squares 
Source df YLD MST® PSL RL^ ERC 
Replications 1 2007.41 3253.04 14.50 ——— 146.94 
Genotypes 
Unadjusted 195 234.78** 48.04** 34.54** —— 39.37** 
Adjusted 195 228.64** 48.04** 33.70** —— 36.90** 
Blocks 26 177.31 17.11 22.40 39.80 
Error 
RGB 195 118.68 22.87 15.08 — 20.78 
Effective  ^1 IM 115.24 22.87 14.66 •1 1 1 1 — 19.17 











® Mean squares multiplied by 10^. 
^ Data not recorded. 
^ Mean squares multiplied by 10^. 
Table A6. Entry means for the testcrosses grown in Experiment 01 
at Rollo, Illinois in 1981 
ENTRY HYBRID YLD MST 
q/ha % 
1 A634 .A632 X 80C001 88. 5 18 .3 
2 A634 .A632 X 80C005 82. 9 21 .2 
3 A634 ,A632 X 80C008 91. 5 21, .0 
4 A634, .A632 X 80C012 98. 3 17, .8 
5 A634, A632 X 80C014 98. 4 21, .3 
6 A634, A632 X 80C015 103. 7 21, ,6 
7 A634.A632 X 80C016 98. 0 18, .0 
8 A634. ,A632 X 80C017 107. 0 17, .8 
9 A634, A632 X 80C023 88. 5 19. ,8 
10 A634, A632 X 80C025 100. 8 19, .9 
11 A634, .A632 X 80C030 82. 9 17, .3 
12 A634, .A632 X 80C031 107. 6 19, .0 
13 A634. ,A632 X 80C035 112. 2 19, .6 
14 A634. ,A632 X 80C037 86. 2 18, .6 
15 A634. ,A632 X 80C039 90. 5 17, ,8 
16 A634, .A632 X 80C042 93. 2 19. ,3 
17 A634. ,A632 X 80C046 97. 5 20. ,0 
18 A634. ,A632 X 8QC047 96. 7 17. ,1 
19 A634, A632 X 80C056 102. 5 20. 5 
20 A634, A632 X 80C057 120. 9 21. 0 
21 A634.A632 X 80C060 105. 9 22. 1 
22 A634.A632 X 80C063 99. 8 18 .5 
23 A634 .A632 X 80C072 84. 4 18, .8 
24 A634 .A632 X 80C073 94. 5 18, .7 
25 A634, .A632 X 80C075 101. 3 17, .5 
26 A634, A632 X 80C078 107. 2 19, .3 
27 A634.A632 X 80C079 104. 1 18, .1 
28 A634, A632 X 80C082 85. 9 19, .6 
29 A634.A632 X 80C083 74. 0 19, .3 
30 A634.A632 X 80C086 104. 5 19, .8 
31 A634 .A632 X 80C087 89. 9 19, .4 
TRAIT 
PSL RL EH 
% 1--5 rating 
0.5 0 .0 3.5 
4.2 0 .0 4.1 
3.6 0, .0 3.5 
0.9 0, .0 3.9 
2.1 0, .0 3.9 
3.9 0, .0 4.5 
4.0 0. 0 4.6 
2.4 0. ,0 3.9 
12.5 0. 0 3.9 
5.8 0. 0 3.5 
1.8 0. 0 3.6 
2.0 0. ,0 4.4 
4.4 0. 0 3.6 
3.3 0. 0 3.5 
3.8 0. ,0 4.1 
9.1 0. ,0 4.0 
11.5 0. ,0 4.3 
1.9 0. ,0 4.0 
3.6 0. ,0 4.0 
1.9 0. ,0 4.1 
1.8 0. ,0 3.9 
3.4 0. 0 3.6 
2.1 0, .0 3.1 
9.8 0, 0 3.5 
5.4 0, .0 4.1 
3.4 0, 0 4.5 
3.8 0. ,0 4.1 
7.9 0. ,0 4.4 
1.2 0. ,0 3.2 
3.7 0. 0 4.3 



































B76, .FR19 X 80C001 
B76. FR19 X 80C005 
B76, .FR19 X 80C008 
B76, .FR19 X 80C012 
B76, .FR19 X 80C014 
B76 .FR19 X 80C015 
B76. ,FR19 X 80C016 
B76, .FR19 X 80C017 
B76, .FR19 X 80C023 
B76, .FR19 X 80C025 
B76. FR19 X 80C030 
B76, ,FR19 X 80C031 
B76, ,FR19 X 80C035 
B76, ,FR19 X 80C037 
B76, ,FR19 X 80C039 
B76. FR19 X 80C042 
B76. FR19 X 80C046 
B76. ,FR19 X 80C047 
B76.FR19 X 80C056 
B76. ,FR19 X 80C057 
B76, .FR19 X 80C060 
B76 .FR19 X 80C063 
B76 .FR19 X 80C072 
B76, .FR19 X 80C073 
B76 .FR19 X 80C075 
B76, .FR19 X 80C078 
B76 .FR19 X 80C079 
B76 .FR19 X 80C082 
B76, .FR19 X 80C083 
B76 .FR19 X 80C086 
B76, .FR19 X 80C087 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1-5 rat in; 
76.3 18. ,5 10. ,1 0.0 4.0 
94.6 19, .6 6. ,0 0.0 3.9 
89.6 18, ,8 4. ,0 0.0 3.9 
104.9 19, ,3 4. 8 0.0 3.9 
96.4 22, ,7 9. 8 0.0 4.6 
105.8 23, .0 7. 8 0.0 4.4 
101.4 21, ,3 9. ,6 0.0 4.1 
97.8 20, .3 5. ,7 0.0 3.8 
93.5 19, .0 10. ,9 0.0 4.0 
82.6 19. ,5 8. 3 0.0 4.0 
91.2 20. 2 12. 6 0.0 3.9 
98.5 21, ,1 4. 4 0.0 4.0 
101.5 21, ,9 3. 2 0.0 4.0 
83.5 19, ,7 12. 1 0.0 3.6 
95.5 19, .3 5. ,7 0.0 4.4 
88.5 20, 4 13. 0 0.0 4.2 
96.2 18, .8 8. ,0 0.0 4.0 
83.6 20, .8 4. . 1  0.0 4.0 
109.7 20, 1 2. . 1  0.0 4.2 
102.9 20, .9 6. 6 0.0 4.0 
98.4 20, 4 9. 6 0.0 4.0 
89.9 19, .8 8, 4 0.0 4.5 
86.9 19, .5 10. ,5 0.0 3.9 
81.5 20, .1 9. ,8 0.0 3.5 
106.6 18, 0 6. ,6 0.0 3.4 
106.6 19, .4 2. ,5 0.0 3.9 
100.2 20 .4 1. ,4 0.0 4.1 
98.4 18, .1 14. ,9 0.0 3.9 
95.3 19, .8 2. 2 0.0 3.0 
94.5 18, .2 11. ,4 0.0 4.1 



































HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
A635 • CDl X 80C001 82. 2 19, ,0 1. 0 0. ,0 3. 0 
A635 .CDl X 80C005 89. 1 20 .8 6, .9 0, .0 4. . 1 
A635 .GDI X 80C008 92. 3 18 .8 1, .8 0, .0 3. ,6 
A635 .GDI X 80C012 98. 3 17, ,6 6, .1 0, .0 4. 0 
A635 .GDI X 80C014 85. 0 21, ,3 8. ,8 0, 0 4. 0 
A635 .GDI X 8QC015 90. 3 22, ,5 1. ,1 0, 0 3, 5 
A635 • GDI X 80C016 89. 2 19, .3 2. 2 0. ,0 3. ,9 
A635 .GDI X 80C017 81. 5 20, ,3 1. ,0 0. ,0 3. 4 
A635 .GDI X 80C023 86. 9 21. ,7 8. ,9 0. ,0 3. 6 
A635 .GDI X 80C025 61. 7 21, .3 3. 9 0. 0 3. 5 
A635 .GDI X 80C030 82. 5 19, .8 1. 1 0. 0 3, ,5 
A635, .GDI X 80C031 79. 6 19, ,3 9. ,6 0. 0 4. ,1 
A635 .GDI X 80C035 90. 1 19, .3 1. ,0 0. ,0 4. ,0 
A635, .GDI X 80C037 70. 6 21. ,0 13. ,3 0. ,0 4. 1 
A635, .GDI X 80C039 88. 0 19. ,6 7. ,1 0. 0 3. ,6 
A635, .GDI X 80C042 88. 0 19. 9 10. ,9 0, ,0 4. ,2 
A635, .GDI X 80C046 71. 3 19. ,8 5. ,6 0. ,0 4. ,0 
A635. GDI X 80C047 91. 3 17, .6 3. ,2 0. ,0 4. 1 
A635, .GDI X 80C056 82. 3 20. ,4 4. ,1 0. ,0 3. 5 
A635 .GDI X 80C057 102. 4 21. ,1 6, ,4 0. ,0 3. 4 
A635, .GDI X 80C060 91. 6 17. 5 0. ,4 0. 0 3, ,6 
A635 .GDI X 80C063 96. 4 18, .4 1. 4 0. ,0 3. 4 
A635 .GDI X 80C072 66. 3 20, .1 4. ,3 0. ,0 3. ,0 
A635 .GDI X 80C073 83. 8 17, .8 15. ,4 0. ,0 3. 4 
A635, .GDI X 80C075 99. 2 18. ,0 6. 8 0. 0 3. ,1 
Â635 .GDI X 80C078 99. 9 21, .4 2. 6 0. 0 3. ,4 
A635 .GDI X 80C079 104. 1 20, .1 2. 9 0. ,0 3. 9 
A635 .GDI X 80C082 80. 6 16, .8 5. 7 0. 0 4. 1 
A635 .GDI X 80C083 63. 5 19. 7 5. ,2 0. ,0 2. ,6 
A635 .CDl X 80C086 68. 9 20. 1 8. ,9 0. 0 3. 0 
A635 .GDI X 80C087 94. 6 20. 5 4. ,5 0. 0 3. ,6 
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Table A6. (continued) 
TRAIT 










94 A634 .A632 X 80C090 99. ,6 19, 3 5, .3 0 .0 3.9 
95 A634 .A632 X 80C092 104. ,7 21, ,1 4, .1 0 .0 4.0 
96 A634 .A632 X 80C095 83. ,5 21. ,0 3. 5 0 .0 3.5 
97 A634 .A632 X 80C099 97. ,1 22, 8 7, ,3 0 .0 4.5 
98 A634 .A632 X 80C100 96. ,4 20, ,7 7, ,7 0 .0 4.0 
99 A634 .A632 X 80C103 89. ,1 22, ,6 2, .7 0 .0 4.4 
100 A634 .A632 X 80C105 101. ,9 21, ,6 0. ,8 0 .0 4.1 
101 A634 .A632 X 80C108 91. ,2 21, ,2 2. 2 0 .0 3.9 
102 A634 .A632 X 80C109 115, ,3 19, 2 7, .4 0 .0 3.9 
103 A634 .A632 X 80C113 111. ,9 16, 8 1, 6 0 .0 4.1 
104 A634 .A632 X 80C117 87. 1 16, 8 1, 2 0 .0 3.5 
105 A634 .A632 X 80C120 119. ,1 19, ,5 21. 4 0 .0 4.5 
106 A634 .A632 X 80C124 98. ,1 17, ,9 6. 9 0 .0 4.9 
107 A634 .A632 X 80C126 102. ,2 19, 8 6, .2 0 .0 4.5 
108 A634 .A632 X 80C127 102. ,0 20, ,8 0. ,9 0 .0 4.5 
109 A634 .A632 X 80C130 117. ,4 19, 6 3, .3 0 .0 4.1 
110 A634 .A632 X 80C131 105. 0 16, ,5 1, .6 0 .0 4.2 
111 A634 .A632 X 80C132 111. ,4 20, ,6 5. 6 0 .0 3.9 
112 A634 .A632 X 80C134 103. 9 18, 4 2. 0 0 .0 4.0 
113 A634 .A632 X 80C135 116, .8 21, 4 1, .6 0 .0 4.2 
114 A634 .A632 X 80C139 109. ,0 17, .6 3, .2 0 .0 3.8 
115 A634 .A632 X 80C141 109, ,5 20, .2 4, .2 0 .0 4.1 
116 A634 .A632 X 80C145 91, .0 21, 9 4, .9 0 .0 4.0 
117 A634 .A632 X 80C146 97, .5 20 ,2 5, .1 0 .0 4.5 
118 A634 .A632 X 80C153 99, .3 20, .5 4 .1 0 .0 4.2 
119 A634 .A632 X 80C157 107, .5 21, .2 2 .3 0 .0 5.1 
120 A634 .A632 X 80C158 96, .0 17, .8 8 .9 0 .0 4.9 
121 A634 .A632 X 80C159 100, ,3 19, .7 8 .0 0 .0 4.1 
122 A634 .A632 X 80C161 92, .5 19, 5 1, .9 0 .0 3.6 
123 A634 .A632 X 80C163 98, .2 19, 6 6 .1 0 .0 5.0 
124 A634 .A632 X 80C165 85, .6 24, 4 1 .8 0 .0 3.6 
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Table A6. (continued) 
ENTRY HYBRID 
125 B76 .FR19 X 80C090 
126 B76 .FR19 X 80C092 
127 B76 .FR19 X 80C095 
128 B76 .FR19 X 80C099 
129 B76 .FR19 X 80C100 
130 B76 .FR19 X 80C103 
131 B76 .FR19 X 80C105 
132 B76 .FR19 X 80C108 
133 B76 .FR19 X 80C109 
134 B76 .FR19 X 80C113 
135 B76 .FR19 X 80C117 
136 B76 .FR19 X 80C120 
137 B76 .FR19 X 80C124 
138 B76 .FR19 X 80C126 
139 B76 .FR19 X 80C127 
140 B76 .FR19 X 80C130 
141 B76 .FR19 X 80C131 
142 B76 .FR19 X 80C132 
143 B76 .FR19 X 80C134 
144 B76 .FR19 X 80C135 
145 B76 .FR19 X 80C139 
146 B76 .FR19 X 80C141 
147 B76 .FR19 X 80C145 
148 B76 .FR19 X 80C146 
149 B76 .FR19 X 80C153 
150 B76 .FR19 X 80C157 
151 B76 .FR19 X 80C158 
152 B76 .FR19 X 80C159 
153 B76 .FR19 X 80C161 
154 B76 .FR19 X 80C163 
155 B76 .FR19 X 80C165 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1' -5 ratinj 
88.3 21, .3 9. 3 0 .0 4.0 
83.4 19. 0 12. 0 0 .0 4.4 
104.6 19. ,1 4. 6 0 .0 4.0 
88.7 22. 0 10. 3 0 .0 4.6 
100.7 18. 5 6. 1 0 .0 4.4 
105.0 20. ,4 8. 9 0 .0 4.6 
88.8 20. ,2 2. 4 0 .0 3.9 
100.6 21. ,4 2. 9 0 .0 4.0 
87.9 20. ,4 12. 7 0 .0 3.9 
95.9 18. 9 7. 7 0 .0 4.5 
85.4 18. 3 3. 2 0 .0 4.0 
96.6 20. ,5 22. 3 0 .0 4.5 
90.1 19. 8 17. 2 0 .0 4.3 
81.9 18. ,6 1.4 0 .0 3.9 
109.2 20. ,8 5. 3 0 .0 4.1 
107.2 19. ,4 4. 9 0 .0 4.5 
82.1 16. ,9 5. 8 0 .0 4.2 
95.0 20. ,4 15. 8 0 .0 4.0 
106.7 17, 8 4. 8 0 .0 4.0 
97.1 20. 8 3. 6 0 .0 4.1 
104.8 20. ,6 4.4 0 .0 5.0 
98.1 18 .0 5. 9 0 .0 4.5 
91.3 21. 5 9. 1 0 .0 4.0 
93.4 23. 8 9. 8 0 .0 4.5 
107.9 19. 1 7. 0 0 .0 3.4 
88.4 25. ,1 2. 3 0 .0 4.1 
117.7 19. ,1 6. 0 0 .0. 4.5 
96.8 22. ,0 11. 6 0 .0 3.9 
100.9 19, 8 4. 1 0 .0 3.5 
100.2 18. 6 15. 1 0 .0 4.4 
100.1 22. 8 4. 3 0 .0 4.1 
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Table A6. (continued) 
ENTRY HYBRID 
156 A635 • GDI X 80G090 
157 A635, • GDI X 80G092 
158 A635, .GDI X 80G095 
159 A635 .GDI X 80G099 
160 A635 .GDI X 80C100 
161 A635, .GDI X 80G103 
162 A635 .GDI X 80C105 
163 A635, • GDI X 80C108 
164 A635, .GDI X 80G109 
165 A635, .GDI X 80G113 
166 A635, .GDI X 80G117 
167 A635. GDI X 80G12P 
168 A635. GDI X 80G124 
169 A635. GDI X 80G126 
170 A635. GDI X 80G127 
171 A635. GDI X 80C130 
172 A635. • GDI X 80C131 
173 A635. • GDI X 80G132 
174 A635, .GDI X 80G134 
175 A635, GD1 X 80C135 
176 A635. GDI X 80C139 
177 A635, .GDI X 80C141 
178 A635, .GDI X 80C145 
179 A635 .GDI X 80C146 
180 A635 .GDI X 80C153 
181 A635. GDI X 80C157 
182 A635, .GDI X 80G158 
183 A635. GDI X 80G159 
184 A635. GDI X 80G161 
185 A635, .GDI X 80G163 
186 A635, .GDI X 80G165 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1--5 rating 
99.0 17, .8 7, .8 0 .0 3.5 
94.1 17, .4 5 .8 0 .0 4.1 
88.7 19, ,5 1. 1 0 .0 4.0 
94.8 21. 4 4, .9 0 .0 4.0 
95.7 18, .7 5, .5 0 .0 3.7 
92.8 19, ,6 5, .5 0 .0 4.1 
98.0 21, . 1 4, .3 0 .0 3.8 
102.5 19, .8 1, .3 0 .0 4.1 
89.2 17. ,9 5, .0 0, .0 4.0 
108.8 18, .4 1, .7 0 .0 4.8 
90.3 16. . 1 0 .5 0 .0 4.0 
115.5 19, .6 3, .2 0, .0 4.4 
100.8 18, .4 5, .3 0, .0 4.1 
103.2 18, ,9 0, .9 0, .0 4.5 
109.0 19, ,5 3, .4 0, .0 4.0 
101.1 21, .4 2, .7 0, 0 4.1 
83.0 18, ,9 3, ,7 0, 0 3.8 
98.3 20. 5 10, ,3 0, .0 4.0 
77.6 19, .9 2, .2 0, 0 3.6 
95.5 20. ,2 2, ,3 0, .0 3.9 
90.3 20. 0 6, .4 0, 0 4.4 
90.3 19, .0 4, .8 0, .0 4.0 
82.5 22, ,5 5, .4 0, .0 4.5 
100.9 21, .8 0, .4 0, .0 3.8 
78.8 18, ,8 20, .1 0, .0 3.5 
93.0 24, . 1 8, .3 0, .0 4.1 
99.8 19. ,4 10, .8 0, .0 4.5 
91.2 18. 3 0, .4 0, .0 3.4 
75.7 18. ,8 1, .6 0, .0 3.6 
90.6 21. 2 8, .0 0. 0 4.0 
72.9 23. ,4 1, .8 0, .0 3.5 
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iNTRY HYBRID YLD MST PSL RL 
q/ha % 7o 1-5 
187 A634.A632 X A619 89 .8 19 .3 0 .2 0. ,0 3 .5 
188 A634.A632 X A619 87. 3 18, 7 0. 3 0. 0 3, .1 
189 B76.FR19 X A619 89, .0 21, .3 7, .7 0. 0 3, ,5 
190 B76.FR19 X A619 98, ,8 20, .7 6, .4 0. 0 4, .0 
191 A635.CD1 X A619 76, .0 19, ,3 3, .2 G. 0 3, .1 
192 A635.CD1 X A619 84. ,6 19, ,1 2, ,7 G. 0 3, 0 
193 A632 X A619 91. ,6 21, 0 0, .8 G. 0 3, ,1 
194 A632 X A619 105. 3 19. 3 1. 6 0. 0 3. ,3 
195 A635.A632 X FR16 89. 5 18. 5 5. ,0 0. 0 3. 5 
196 A635.A632 X FR16 80. 7 19. 3 2. ,5 0. 0 3. ,3 
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Table A7. Analyses of variance for the testcrosses grown in 
Experiment 01 at Randall, Iowa in 1981 
Mean squares 
Source df YLD MST* PSL RL^ ERC 
Replications 1 1848.28 95.24 11.65 —— 82.65 
Genotypes 
Unadjusted 195 304.64** 41.57** 116.83** —— 42.54** 
Adjusted 195 195.27** 41.31** 112.58** 42.39** 
Blocks 26 556.59 15.70 81.78 23.59 
Error 
RGB 195 119.84 13.69 38.78 — 16.50 
Effective • II—» 59.00 13.64 34.77 16.12 
(169) (169) (169) (169) 
L.S.D. (p=0.05) 15.36 2.34 11.79 ———— 0.80 
C.V. (%) 8.29 5.98 61.21 — — 13.34 
® Mean squares multiplied by 10*. 
^ Data not recorded. 
^ Mean squares multiplied by 10^. 
190 
Table A8. Entry means for the testcrosses grown in Experiment 01 
at Randall, Iowa in 1981 
TRAIT 










1 A634, .A632 X 80C001 93. ,0 16. 7 2. 5 0. ,0 3. ,0 
2 A634. ,A632 X 80C005 100. 6 20. 3 13. 1 0. ,0 3. ,0 
3 A634. A632 X 80C008 97. .6 20. 6 4. 2 0. ,0 3. ,0 
4 A634. ,A632 X 80C012 101. 3 18. . 1 1. 3 0. ,0 3. ,0 
5 A634. ,A632 X 80C014 90. 2 20. ,4 12. 6 0. ,0 2. 9 
6 A634 .A632 X 80C015 113. 2 19. 4 12. 4 0. ,0 3, ,0 
7 A634, .A632 X 80C016 92. .9 20. 0 2. 6 0. 0 3. 0 
8 A634. A632 X 80C017 103. 2 20. ,2 14. 5 0. 0 3, .1 
9 A634. A632 X 80C023 91. ,0 20. ,2 10. 1 0. ,0 3, .1 
10 A634. A632 X 80C025 114. ,8 19. , 1 7. 7 0. ,0 3, 0 
11 A634. A632 X 80C030 98. ,5 19. 9 6. 4 0. ,0 3. 0 
12 A634, A632 X 80C03.1 96. ,0 17. 9 12. 1 0. 0 3. ,5 
13 A634. ,A632 X 80C035 123. 5 19. ,3 6. 5 0, ,0 3, .5 
14 A634, A632 X 80C037 94. 2 20. 5 13. 6 0. 0 2. 5 
15 A634. ,A632 X 80C039 102. ,3 19. 2 5. 9 0. ,0 3. ,4 
16 A634. ,A632 X 80C042 96. 2 19. 5 8. 7 0, .0 3. 5 
17 A634. ,A632 X 80C046 89. ,0 18. ,1 13. 3 0. ,0 3. ,0 
18 A634. A632 X 80C047 105. ,9 17. 5 4. 7 0. ,0 3. 5 
19 A634. ,A632 X 80C056 99. 4 19. ,3 10. 1 0. ,0 3. ,0 
20 A634, .A632 X 80C057 101. ,0 19. ,2 10. 2 0, .0 3. 0 
21 A634. A632 X 80C060 101. ,7 20. ,8 7. 7 0. ,0 3. ,0 
22 A634, .A632 X 80C063 95, .4 19, .6 1. 7 0. ,0 2, 5 
23 A634, .A632 X 80C072 93, .9 19 .4 4. 9 0. ,0 2, .6 
24 A634 .A632 X 80C073 93 .5 19, .3 6. 0 0. 0 3. 0 
25 A634, .A632 X 80C075 95, .6 19, .5 11. 6 0, .0 3. 0 
26 A634 .A632 X 80C078 102, .2 20, .8 2. 9 0, .0 2. 5 
27 A634, .A632 X 80C079 107, .4 18, .6 3. 3 0, .0 3. 0 
28 A634 .A632 X 80C082 90, .4 16, .3 5. 1 0, 0 3. 1 
29 A634, .A632 X 80C083 86, .2 17, .9 12. 2 0, .0 2, .5 
30 A634, .A632 X 80C086 91 .0 19, .6 9. 3 0.0 2, .6 





































HYBRID YLD MST PSL RL 
q/ha % % 1-5 
B76, .FR19 X 80C001 77. .9 17, 2 7. ,6 0, ,0 3 .0 
B76, .FR19 X 80C005 101. 2 19. ,5 7. ,9 0, ,0 3 .0 
B76 ,FR19 X 80C008 91. .7 18, 6 6. .7 0, .0 3 .0 
B76, ,FR19 X 80C012 103. .1 18, 5 7. 6 0, .0 2 .6 
B76, .FR19 X 80C014 116. .9 19, ,9 13. 6 0, ,0 3 .1 
B76, .FR19 X 80C015 109 . ,5 20, 6 8. 4 0, ,0 3 .5 
B76. ,FR19 X 80C016 93. ,4 19, 8 7. 8 0, ,0 2 .9 
B76. ,FR19 X 80C017 103. ,5 19, 3 6. ,6 0, .0 3 .0 
B76. FR19 X 80C023 83. .3 17, , 7 17. ,3 0, ,0 2 .9 
B76. ,FR19 X 80C025 98. ,6 18, , 1 17. ,5 0, .0 3 .0 
B76, ,FR19 X 80C030 100. 7 21, 0 11. ,9 0, .0 3 .0 
B76, .FR19 X 80C031 88. ,5 19, 0 11. ,2 0, ,0 3 .0 
B76 .FR19 X 80C035 89. .9 20. , 1 7. ,8 0, .0 3 .5 
B76 ,FR19 X 80C037 87. .8 19, . 1 9. ,8 0. ,0 2 .5 
B76, .FR19 X 80C039 95. ,4 20, 6 20. ,4 0. 0 3 .5 
B76 .FR19 X 80C042 87. .3 19, .8 3. 4 0. 0 3 .0 
B76, .FR19 X 80C046 95. .8 18, .3 8. ,4 0. ,0 3 .0 
B76, ,FR19 X 80C047 99. ,3 18, .8 3. 8 0. 0 3 .0 
B76 ,FR19 X 80C056 95. .0 19, 3 19. ,7 0. ,0 3 .0 
B76 .FR19 X 80C057 104. 3 20, .2 16. ,6 0. ,0 3 .0 
B76, .FR19 X 80C060 95. .0 20, .8 9 .3 0. 0 3 .1 
B76 .FR19 X 80C063 91, .9 18. 6 6 .2 0, .0 2 . 6 
B76 .FR19 X 80C072 86 .5 19. 6 6, .9 0, .0 3 .0 
B76 .FR19 X 80C073 100 .6 18. ,3 10, .1 0, .0 3 .0 
B76 .FR19 X 80C075 94 .3 20, .4 3 .8 0, .0 2 .5 
B76 .FR19 X 80C078 103, .8 19. ,3 2, .7 0, .0 3 .0 
B76 .FR19 X 80C079 95 .9 19, .5 10 .2 0, .0 3 .0 
B76 .FR19 X 80C082 100, .7 18. 5 13 .5 0, .0 3 .0 
B76 .FR19 X 80C083 82 .8 17, 2 18 .8 0, .0 3 .1 
B76 .FR19 X 80C086 88 .8 20, .3 14 .2 0, .0 3 .0 
B76 .FR19 X 80C087 99 .2 22, .0 6 .1 0, .0 3 .0 
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Table A8, (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o % 1-5 rating 
63 A635 • GDI X 80G001 86, .9 17, . 1 0, .6 0. 0 2, .5 
64 A635 • GDI X 80G005 85, .5 21, 6 3, .1 0. ,0 3, 0 
65 A635 • GDI X 80G008 89, .6 19, 2 1, .3 0. 0 2. ,9 
66 A635 • GDI X 80C012 90, ,5 16. 2 0. 1 0. 0 2. ,5 
67 A635 .GDI X 80C014 99, .5 20. ,5 9. 0 0. 0 3, 0 
68 A635 .GDI X 80G015 89, .9 22, .2 8, .5 0, .0 2, .9 
69 A635 • GDI X 80G016 88, .8 20, .4 4, 6 0, ,0 2, 5 
70 A635 .GDI X 80G017 88, .2 20, .0 7, .3 0. ,0 3, .0 
71 A635 .GDI X 80C023 67, ,9 20. ,2 24, .9 0. ,0 2, .5 
72 A635 .GDI X 80C025 75. 2 18. ,7 3. 5 0. ,0 1. 9 
73 A635 .GDI X 80C030 85. ,0 20. ,7 18. , 1 0. 0 2. ,4 
74 A635, .GDI X 80C031 100. ,4 16. 8 6. ,0 0. 0 2. ,5 
75 A635, .GDI X 80C035 83. 2 20. 2 1. ,4 0, ,0 2. ,4 
76 A635, .GDI X 80G037 68, ,8 19. ,1 10. ,3 0. ,0 2. ,5 
77 A635 .GDI X 80G039 93, ,1 19. 6 6. ,0 0, ,0 3, .4 
78 A635 .GDI X 80C042 89. 6 18. ,7 1. ,7 0. ,0 2. ,0 
79 A635 .GDI X 80C046 85. 6 18. ,7 14. 9 0, ,0 3. 0 
80 A635 .GDI X 80C047 107. ,0 17. 9 9, .7 0. ,0 3. 0 
81 A635, .GDI X 80G056 83. ,0 20. ,5 13. ,0 0, ,0 3. ,0 
82 A635, .GDI X 80C057 88. ,9 18. 9 14, .7 0, ,0 3. 0 
83 A635, .GDI X 80G060 88. ,2 19, 4 2, ,7 0. ,0 2, ,5 
84 A635 .GDI X 80C063 82, .4 19. ,3 3. ,1 0, ,0 2. 1 
85 A635, .GDI X 80C072 81. ,3 16. ,6 6. 5 0, ,0 2. 1 
86 A635 .GDI X 80C073 78, .8 17, .9 7, .0 0. ,0 3, .0 
87 A635 .GDI X 80G075 92, .7 18. 7 3, .3 0. 0 2, .6 
88 A635 .GDI X 80G078 80, .9 19. 6 5. 1 0. ,0 2, .5 
89 A635 .GDI X 80C079 94. 3 18. 4 10. 7 0, ,0 3, .0 
90 A635 .GDI X 80G082 72. ,7 17. ,1 9. 1 0. 0 3. ,0 
91 A635, .GDI X 80G083 77. ,2 18, 2 16, .7 0, ,0 2. ,0 
92 A635. GDI X 80G086 78. ,4 20, .3 7, .2 0, ,0 2. 5 
93 A635. GDI X 80C087 77. ,7 20, .1 6, ,3 0, ,0 3. ,0 
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Table A8. (continued) 
ENTRY HYBRID 
94 A634 .A632 X 80C090 
95 A634, .A632 X 80C092 
96 A634, .A632 X 80C095 
97 A634 .A632 X 80C099 
98 A634 .A632 X 80C100 
99 A634 .A632 X 80C103 
100 A634 .A632 X 80C105 
101 A634, A632 X 80C108 
102 A634, .A632 X 80C109 
103 A634. A632 X 80C113 
104 A634, .A632 X 80C117 
105 A634, .A632 X 80C120 
106 A634, .A632 X 80C124 
107 A634. A632 X 80C126 
108 A634, .A632 X 80C127 
109 A634, .A632 X 80C130 
110 A634 .A632 X 80C131 
111 A634. ,A632 X 80C132 
112 A634. ,A632 X 80C134 
113 A634. A632 X 80C135 
114 A634 .A632 X 80C139 
115 A634, .A632 X 80C141 
116 A634 .A632 X 80C145 
117 A634 .A632 X 80C146 
118 A634, .A632 X 80C153 
119 A634, .A632 X 80C157 
120 A634, .A632 X 80C158 
121 A634, .A632 X 80C159 
122 A634 .A632 X 80C161 
123 A634 .A632 X 80C163 
124 A634, .A632 X 80C165 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1-•5 ratinj 
86.7 18.0 10. 1 0. ,0 3.0 
100.9 19.7 4, ,4 0. ,0 3.4 
91.7 20.9 6, .6 0. ,0 3.0 
75.5 20.0 37, .9 0. ,0 4.4 
93.8 18.9 5. 8 0. ,0 4.0 
83.2 23.1 1. ,9 0. 0 3.0 
96.7 22.8 2. 1 0. 0 2.9 
94.2 20.0 1, 0 0. 0 3.4 
96.7 19.9 12. 4 0. ,0 3.0 
131.0 18.1 0. ,6 0. 0 4.0 
84.2 16.8 7. ,5 0. 0 3.0 
106.0 18.5 29. 9 0. ,0 4.0 
96.8 18.9 35. 9 0. ,0 4.0 
93.3 20.5 4. 2 0. 0 3.5 
112.8 19.6 6. 0 0. 0 3.0 
91.7 19.8 17. 5 0. 0 3.5 
98.8 18.6 7. ,1 0. 0 3.5 
104.6 21.0 7. 5 0. 0 2.9 
95.4 18.8 2, ,2 0. ,0 3.0 
96.0 18.3 2. ,6 0. 0 3.5 
95.1 19.6 5, .7 0, ,0 3.0 
95.5 18.9 5, .6 0. ,0 3.6 
93.6 21.8 6. .9 0. ,0 3.5 
107.8 19.8 5. 5 0. 0 3.5 
98.2 19.3 17. 3 0. 0 3.1 
90.8 22.6 9. 4 0. ,0 4.0 
71.9 18.2 30 .6 0. ,0 4.0 
90.5 20.1 8. 2 0. ,0 3.0 
101.2 18.6 5. 6 0. 0 3.0 
87.9 18.5 21, .8 0, .0 3.0 
97.5 24.4 1, .4 0, .0 3.5 
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Table A8. (continued) 
ENTRY HYBRID 
125 B76 .FR19 X 80C090 
126 B76 .FR19 X 80C092 
127 B76 .FR19 X 80C095 
128 B76 .FR19 X 80C099 
129 B76 .FR19 X 80C100 
130 B76 .FR19 X 80C103 
131 B76 .FR19 X 80C105 
132 B76 .FR19 X 80C108 
133 B76 .FR19 X 80C109 
134 B76 .FR19 X 80C113 
135 B76 .FR19 X 80C117 
136 B76 .FR19 X 80C12P 
137 B76 .FR19 X 80C124 
138 B76 ,FR19 X 80C126 
139 B76 .FR19 X 80C127 
140 B76 ,FR19 X 80C130 
141 B76, .FR19 X 80C131 
142 B76 .FR19 X 80C132 
143 B76 .FR19 X 80C134 
144 B76, .FR19 X 80C135 
145 B76, FR19 X 80C139 
146 B76 .FR19 X 80C141 
147 B76 .FR19 X 80C145 
148 B76 .FR19 X 80C146 
149 B76 .FR19 X 80C153 
150 B76 .FR19 X 80C157 
151 B76, .FR19 X 80C158 
152 B76 .FR19 X 80C159 
153 B76 .FR19 X 80C161 
154 B76, .FR19 X 80C163 
155 B76, .FR19 X 80C165 
TRAIT 
YLD MST PSL RL EH 
q/ha 0/ /o % 1-•5 • ratinj 
91.4 18. 9 10 .5 0. 0 3.0 
92.4 19. 1 11 .0 0. 0 3.0 
81.5 18. 5 14 .0 0. 0 3.0 
92.5 21. 1 35 .5 0. 0 4.1 
88.6 19. 2 11 .3 0. 0 3.0 
86.8 21. 3 20 .3 0. 0 3.0 
99.2 21. 3 3 .0 0. 0 3.5 
96.7 18. ,4 7, .0 0. 0 3.5 
84.5 21. 9 26, .6 0. 0 4.0 
115.1 18. ,4 3, .4 0. 0 4.0 
75.8 18. ,3 10, .0 0. 0 2.4 
102.0 19. 3 24, .1 0. 0 3.5 
86.8 20. ,0 30, .4 0. 0 3.5 
92.9 20. 4 3, .9 0. 0 3.5 
100.9 20. 4 9, .6 0. 0 3.5 
98.3 21. 5 19, .3 0. 0 4.0 
95.2 18. 3 9, .2 0. 0 3.5 
93.1 19, .3 13, .6 0. 0 3.5 
88.5 16, 6 18, .3 0. 0 2.9 
96.1 20. ,2 9, .2 0. 0 4.0 
93.0 19. 2 10. 1 0. 0 2.9 
83.2 19. ,3 18, .3 0. 0 3.0 
112.0 20. 7 7 .6 0. 0 3.5 
108.5 20. ,8 11, .9 0. 0 3.5 
88.7 19. 7 13, .8 0. 0 2.5 
90.5 22. ,9 12, .9 0. 0 2.9 
96.0 19. ,6 19, .8 0. 0 3.5 
92.9 21. ,8 8, .0 0. 0 3.1 
83.9 18. ,5 7, .9 0. 0 2.9 
84.3 18. 9 24, .9 0. 0 3.0 
93.9 21. 1 7, .4 0. 0 3.5 
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Table A8. (continued) 
ENTRY HYBRID 
156 A635 • GDI X 80G090 
15 7 A635 • GDI X 80C092 
158 A635 .GDI X 80C095 
159 A635 .GDI X 80C099 
160 A635 .GDI X 80C100 
161 A635 .GDI X 80C103 
162 A635 .GDI X 80C105 
163 A635 .GDI X 80C108 
164 A635 .GDI X 80C109 
165 A635 .GDI X 80C113 
166 A635 .GDI X 80C117 
167 A635 .GDI X 80C120 
168 A635, .GDI X 80C124 
169 A635 .GDI X 80C126 
170 A635 .GDI X 80C127 
171 A635 .GDI X 80G130 
172 A635 .GDI X 80C131 
173 A635 .GDI X 80G132 
174 A635 .GDI X 80G134 
175 A635, • GDI X 80G135 
176 A635 .GDI X 80G139 
177 A635 .GDI X 80C141 
178 A635 .GDI X 80C145 
179 A635 .GDI X 80C146 
180 A635 .GDI X 80G153 
181 A635 .GDI X 80G157 
182 A635 .GDI X 80G158 
183 A635 .GDI X 80G159 
184 A635 .GDI X 80G161 
185 A635 .GDI X 80C163 
186 A635 .GDI X 80G165 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1-•5 ratinj 
91.9 18. ,9 2, ,4 0, .0 2.9 
83.4 18. ,6 9. ,7 0, 0 3.0 
84.3 19. ,8 1. ,5 0, ,0 2.5 
87.2 21. ,0 12. ,2 0, .0 3.0 
87.6 17. ,7 13. 0 0, .0 3.0 
77.9 23. ,4 -0. ,3 0, 0 2.9 
98.6 20. ,4 -0, ,2 0, .0 3.0 
86.5 21. ,6 -1. ,0 0, 0 3.0 
72.2 19. 4 28. .6 0, 0 3.0 
108.8 19. ,3 0. ,8 0, .0 3.5 
81.3 16. 8 5. ,2 0, .0 2.0 
100.0 19. 0 13. ,7 0, .0 3.0 
92.5 19. 6 29, ,4 0, 0 2.9 
84.8 20, .8 3, ,6 0, .0 3.0 
97.8 20. ,6 2. ,6 0, 0 3.0 
82.1 20. 4 11, .9 0, .0 3.4 
88.4 20. ,1 8. 7 0, .0 3.0 
96.1 22, ,0 14, ,4 0, 0 3.0 
79.6 18. ,5 6. ,7 0, 0 2.4 
96.5 19. ,6 0. ,8 0, 0 3.0 
97.7 18. ,1 6. ,3 0, 0 3.0 
92.9 19, ,1 14, ,4 0, 0 3.0 
93.8 22, ,5 4, ,9 0, .0 3.0 
79.5 20, .7 9, .2 0, .0 3.0 
76.9 22, ,2 19, ,2 0, .0 2.5 
85.3 23, .1 4, .5 0, .0 3.5 
79.9 18, ,5 34, ,1 0, .0 3.0 
86.1 19, .1 8, .3 0 .0 2.0 
87.0 16, .8 2, .1 0 .0 2.0 
88.5 17, .0 16, .9 0 .0 2.9 
83.5 22, .5 1, .9 0 .0 3.1 
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Table A8. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o % 1-5 rating 
187 A634.A632 X A619 101 .8 19. 2 3 .1 0, .0 2 .0 
188 A634.A632 X A619 106 .2 19, 2 2 .6 0, .0 2 .5 
189 B76.FR19 X A619 91 .2 20, .0 10 .4 0, 0 2 .5 
190 B76.FR19 X A619 96 .0 18, .8 11, .3 0, 0 3 .0 
191 A635.CD1 X A619 76 .2 20, .1 7 .5 0, 0 1, .9 
192 A635.CD1 X A619 81. 3 18. ,5 6, ,6 0. ,0 2, .0 
193 A632 X A619 100, .8 18. 7 2, .9 0. ,0 2, .5 
194 A632 X A619 103, ,4 19. ,1 1, 9 0. ,0 2, .0 
195 A635.A632 X FR16 78, , 1 19. ,1 3, ,6 0. ,0 2, .9 
196 A635.A632 X FR16 85. ,5 18. 2 6. 9 0. 0 2. ,5 
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Table A9. Analyses of variance for the testcrosses grown in 
Experiment 01 at Âmes, Iowa in 1982 
Mean squares 
Source df YLD MST® PSL Rib EH^ 
Replications 1 54.89 684.32 1021.18 16.33 30.87 
Genotypes 
Unadjusted 195 185.52** 27.10** 813.42** 25.38** 48.40** 
Adjusted 195 185.72** 27.19** 784.15** 24.88** 48.25** 
Blocks 26 119.82 7.58 358.86 24.57 22.90 
Error 
RGB 195 116.92 6.06 151.84 16.33 13.43 
Effective 116.91 6.01 130.63 15.84 12.74 
(169) (169) (169) (169) (169) 
L.S.D. (p=0.05) 21.63 1.55 22.86 0.80 0.71 
C.V. (%) 15.24 3.65 18.96 31.84 10.80 
® Mean squares multiplied by 10^. 
^ Mean squares multiplied by 10^. 
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Table AlO. Entry means for the testcrosses grown in Experiment 01 
at Ames, Iowa in 1982 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
1 A634 .A632 X 80C001 63 .7 19.6 54, .8 1 .5 3.1 
2 A634 .A632 X 80C005 69, .4 20.6 60, .0 1, .1 3.0 
3 A634 .A632 X 80C008 82. 5 20.7 57, .3 1, .5 3.0 
4 A634 .A632 X 80C012 88 .8 18.8 22, .2 1, .5 3.0 
5 A634, .A632 X 80C014 94, ,6 20.2 45, ,8 2, .0 3.9 
6 A634, .A632 X 80C015 67, .1 21.6 86, .4 1, 5 4.0 
7 A634, .A632 X 80C016 62, ,9 20.1 57, .7 1, .5 3.5 
8 A634, .A632 X 80C017 83, .1 21.0 70, .2 1, .0 3.6 
9 A634, .A632 X 80C023 33, ,9 20.5 83, ,6 1, .0 3.6 
10 A634. ,A632 X 80C025 61, ,8 19.7 88, .5 1, .1 3.1 
11 A634. A632 X 80C030 75. 9 20.6 86, .9 1, .1 3.0 
12 A634, A632 X 80C031 75, .6 19.5 84, ,9 1, .6 3.9 
13 A634. A632 X 80C035 83. ,0 22.2 66. ,3 1, .9 4.0 
14 A634. A632 X 80C037 61, ,3 20.1 60. ,7 1, .5 3.0 
15 A634. A632 X 80C039 75, 4 20.6 61. ,4 1, .5 4.0 
16 A634, .A632 X 80C042 87, .3 19.2 61. ,7 1, .0 3.5 
17 A634, A632 X 80C046 64, .3 20.0 67. ,6 0, ,9 3.1 
18 A634. ,A632 X 80C047 83. 2 20.1 42. ,7 1, 4 4.0 
19 A634, A632 X 80C056 87. ,3 20.9 50. ,3 1. ,1 3.4 
20 A634. ,A632 X 80C057 68. ,9 20.2 77. ,9 1. ,0 3.0 
21 A634.A632 X 80C060 79. ,3 20.4 63.4 0, ,9 3.1 
22 A634, A632 X 80C063 71. 3 19.8 51. ,0 1, .1 2.9 
23 A634, .A632 X 80C072 83, .0 20.5 51. ,7 1, .0 2.5 
24 A634. A632 X 80C073 53, ,7 20.0 66. ,4 1, .5 3.0 
25 A634, A632 X 80C075 83. ,6 20.2 61. ,3 0, .9 2.9 
26 A634, .A632 X 80C078 79. ,3 21.8 32. ,0 1, .5 2.9 
27 A634. A632 X 80C079 70. ,5 20.5 56. 3 1, .0 3.4 
28 A634, A632 X 80C082 71. 8 19.3 68. 8 1, .1 3.9 
29 A634. A632 X 80C083 53. 1 20.3 90. 1 0, .9 3.0 
30 A634. A632 X 80C086 70. ,7 21.6 73. ,0 1, .1 3.0 
31 A634, A632 X 80C087 80. 4 20.9 46. ,4 1, 0 2.9 
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Table AlO. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL 
q/ha % % 1-5 
32 B76 .FR19 X 80C001 74. 6 20, 8 62 .0 1, .0 
33 B76 .FR19 X 80C005 71. 5 21, .3 70 .2 0. ,9 
34 B76 .FR19 X 80C008 72. 4 22, .7 38 .2 1. ,4 
35 B76 .FR19 X 80C012 84. ,7 20, ,9 14 .8 1. ,0 
36 B76 .FR19 X 80C014 81, .7 23, .1 76 .8 1. 9 
37 B76 .FR19 X 80C015 71. 2 22, .2 89 .7 1. ,6 
38 B76 .FR19 X 80C016 59. 1 23, .1 46 .5 2. ,0 
39 B76 .FR19 X 80C017 67. 0 22, .6 77 .6 1. 1 
40 B76 .FR19 X 80C023 76. ,0 21. 1 71 .1 1. ,0 
41 B76 .FR19 X 80C025 70. ,7 22 .2 84 .0 1. 5 
42 B76 .FR19 X 80C030 65. ,8 22. ,8 86 .2 1. ,0 
43 B76 .FR19 X 80C031 67. 1 21. 9 88 .9 1. ,0 
44 B76 .FR19 X 80C035 63, .4 23. 0 44 .3 2. 0 
45 B76 .FR19 X 80C037 56, .6 21. 6 69 .8 1. ,0 
46 B76 .FR19 X 80C039 70, .8 21. 1 73 .4 1. ,0 
47 B76 .FR19 X 80C042 78, 6 22, .5 80 .4 0. 9 
48 B76 .FR19 X 80C046 74, .3 21, .2 64 .0 0. 9 
49 B76 .FR19 X 80C047 84, .9 22, ,7 56 .5 1, .5 
50 B76 .FR19 X 80C056 74, 3 23, .7 67 .8 1. ,6 
51 B76 .FR19 X 80C057 84, 8 21, .6 63 .7 1, .5 
52 B76 .FR19 X 80C060 67, .8 21. 9 68 .4 1, 0 
53 B76 .FR19 X 80C063 63, ,9 22. 2 79 .8 1, 5 
54 B76 .FR19 X 80C072 65, .2 22, .9 68 .8 1. 0 
55 B76 .FR19 X 80C073 71, .8 22, .0 74 .1 1, .0 
56 B76 .FR19 X 80C075 80, 2 22, .5 74 .1 1. ,0 
57 B76 .FR19 X 80C078 89, 2 23, .5 51 .6 1. 0 
58 B76 .FR19 X 80C079 64, 4 21, .6 54 .4 1. 0 
59 B76 .FR19 X 80C082 67 .8 19 .8 76 .1 1, .0 
60 B76 .FR19 X 80C083 65 ,8 21 .0 80 .6 1, .0 
61 B76 .FR19 X 80C086 67. 9 22, .7 76 .5 0, .9 



































Table AlO. (continued) 
ENTRY HYBRID 
63 A635 • GDI X 80C001 
64 A635, • GDI X 80G005 
65 A635, • GDI X 80C008 
66 A635, • GDI X 80G012 
67 A635, • GDI X 80G014 
68 A635 • GDI X 80G015 
69 A635 .GDI X 80G016 
70 A635 .GDI X 80C017 
71 A635, .GDI X 80G023 
72 A635, • GDI X 80C025 
73 A635. • GDI X 80C030 
74 A635. GDI X 80C03.1 
75 A635. GDI X 80C035 
76 A635. • GDI X 80C037 
77 A635. GDI X 80G039 
78 A635. GDI X 80C042 
79 A635. GDI X 80C046 
80 A635. GDI X 80C047 
8] A635. GDI X 80G056 
82 A635. GDI X 80C057 
83 A635, .GDI X 80C060 
84 A635. GDI X 80C063 
85 A635, .GDI X 80C072 
86 A635 .GDI X 80C073 
87 A635, .GDI X 80G075 
88 A635, .GDI X 80C078 
89 A635, .GDI X 80G079 
90 A635, .GDI X 80G082 
91 A635 .GDI X 80C083 
92 A635 .GDI X 80C086 
93 A635 .GDI X 80G087 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1--5 rating 
76.6 19 .4 19.5 0 .9 3.0 
70.1 20 .7 55.2 1 .0 3.0 
72.5 22 ,0 43.8 1 .0 2.9 
55.7 19, .9 14.0 1 .0 3.1 
67.9 21.4 33.0 2 .0 3.0 
68.1 22, ,2 62.6 1 .1 2.9 
71.6 21.4 31.4 1 .0 3.0 
86.1 20, .0 45.3 1 .5 3.0 
65.4 20, .3 67.6 1 .0 3.0 
72.7 20.4 49.5 1 .0 3.0 
73.2 21.4 71.8 1 .0 3.0 
54.5 19, ,9 25.9 1 .4 3.0 
89.4 20, .3 24.9 2 .0 3.1 
71.8 21, ,2 46.1 1 .9 2.4 
79.3 21, .2 49.3 1 .1 3.4 
87.0 20.4 43.2 1 .5 3.0 
66.9 20, ,0 58.1 1 .0 3.0 
77.4 22, .3 25.9 2 .0 2.9 
73.1 22, .4 38.0 1 .5 3.0 
69.9 20.4 55 .2 1 .0 3.1 
81.7 20, .3 37.1 0 .9 2.6 
66.0 20, ,6 41.0 1 .0 2.6 
69.1 21 .9 25.3 1 .3 2.6 
79.3 20 .6 57.9 1 .0 3.0 
75.0 20 .0 33.9 1 .0 3.1 
88.5 22 .5 26.7 1 .0 3.0 
82.3 20 .9 41.1 1 .0 2.9 
67.1 20 .0 41.5 1 .4 2.9 
70.1 19 .9 45.8 1 .0 1.9 
57.1 21 .2 57.1 1 .0 2.5 
88.5 21 .1 24.7 1 .0 3.1 
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ENTRY HYBRID YLD MST PSL RL 
q/ha % % 1-5 
94 A634, .A632 X 80C090 75. 6 19, .7 74, .6 0, ,9 3. 4 
95 A634, .A632 X 80C092 54. 5 22, .6 67, .0 2, .0 3. 9 
96 A634. A632 X 80C095 66. ,4 21, .6 85, 0 0. 9 3. 5 
97 A634. .A632 X 80C099 49. 6 22, .0 84, .6 1. ,5 3. 9 
98 A634. ,A632 X 80C100 66. 4 20, .3 71, 0 1. 5 3. ,9 
99 A634, ,A632 X 80C103 80. 8 23, , 1 75, 4 1. 1 3. 5 
100 A634, .A632 X 80C105 79. 7 22. 8 23, ,9 2. ,0 3, 6 
10] A634. A632 X 80C108 82. 9 20. 1 34, ,7 1. 6 3, .5 
102 A634. ,A632 X 80C109 79. ,0 20, .6 77, .6 1. 5 4, . 1 
103 A634. .A632 X 80C113 70. 7 19, .8 41, .5 2. 0 5, .0 
104 A634. A632 X 80C117 71. ,0 20. ,4 87, .6 1. 5 3, , 1 
105 A634. ,A632 X 80C120 73. ,0 21, .3 75, .5 1, 0 4, .5 
]06 A634. .A632 X 80C124 53. ,9 19, .8 92, ,2 1, .0 4, .1 
107 A634. ,A632 X 80C126 77. ,7 20, .5 63, .0 1, .9 4, .0 
108 A634. ,A632 X 80C127 78. ,5 21, .5 75, .6 1, .5 3, 5 
109 A634. ,A632 X 80C130 60. 5 21, .0 73, ,9 1. ,0 4, 0 
110 A634. ,A632 X 80C131 61, ,0 20. , 1 64, ,3 1. 6 2. 9 
111 A634. ,A632 X 80C132 78, . 1 21. 5 88 .1 1. 0 4. ,0 
112 A634. ,A632 X 80C134 80, , 7 18. 8 59, .8 1. 0 3. 0 
113 A634. ,A632 X 80C135 72, ,8 20. 9 24, .7 2. 5 3. ,5 
114 A634. ,A632 X 80C139 84, , 1 21. 4 82, ,6 1. 5 4. 0 
115 A634. A632 X 80C141 73, .3 20, .8 85, .6 0. 9 4, .0 
116 A634. A632 X 80C145 61. 3 23, .3 80, .2 1, .0 3, .9 
117 A634. A632 X 80C146 72. 5 21, .4 63, .0 1, .5 4, .0 
118 A634. A632 X 80C153 56. ,8 19, .6 88 .9 1, .1 3, .0 
119 A634, A632 X 80C157 62. 0 22, .3 71, .8 1, .0 4, .0 
]20 A634, ,A632 X 80C158 61. 3 20, .5 88, .4 1, .0 4, .0 
121 A634. ,A632 X 80C159 79. . 1 21, .2 69, .1 1, .1 3, .0 
122 A634. A632 X 80C161 82. . 1 19, 8 35, ,5 1, .0 3, .5 
123 A634, A632 X 80C163 62. 2 21, .5 88 .3 0, .9 4, .0 
124 A634. ,A632 X 80C165 81. 7 24, .7 44, .5 2, .0 3, .4 
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Table AID. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
125 B76 .FR19 X 80C090 60, ,7 21, ,7 78, ,9 1, .0 2. 9 
126 B76 .FR19 X 80C092 84. . 1 22, ,2 64, ,4 1, 6 3, 5 
127 B76 .FR19 X 80C095 70. , 1 22, .8 71, ,4 0, .9 4. , 1 
128 B76 .FR19 X S0C099 65. ,8 22, ,3 81, .0 1, 0 3. 5 
129 B76 .FR19 X 80C100 61, ,6 20, ,6 72, ,8 1, 0 3. 9 
130 B76 .FR19 X 80C1Q3 65 . ,2 22, ,9 83, .7 1, . 1 3. 1 
131 B76 .FR19 X 80C105 74. ,7 22, .5 61, ,8 2, .0 3, 9 
132 B76 .FR19 X 80C108 75. 1 21, ,9 43, .9 1, ,5 2. 9 
133 B76 .FR19 X 80C109 69 . ,0 22, ,3 82, .8 1, .4 4, ,0 
134 B76 .FR19 X 80C113 70. , 1 19, 2 75, .3 1, .6 3. ,9 
135 B76 .FR19 X 80C117 53. 4 20, ,3 76, .8 1, .0 2. ,9 
136 B76 .FR19 X 80C120 59. ,8 21, .9 88, .9 1, 1 4, ,0 
137 B76 .FR19 X 80C124 64, ,8 21, 2 96, .4 1, 0 4, ,0 
138 B76 .FR19 X 80C126 72, ,3 21, .1 65, , 1 1, .0 3, .9 
139 B76 .FR19 X 80C127 74, ,6 21, 3 52, .9 1, ,5 3, ,6 
140 B76 .FR19 X 80C130 67, .9 22, .0 69, ,8 1, .0 4, .0 
141 B76 .FR19 X 80C131 65, ,5 21, .3 67, .7 1, 1 3, .4 
142 B76 .FR19 X 80C132 61, ,0 23 .6 82, ,5 1, 1 4, ,0 
143 B76 .FR19 X 80C134 75, .5 20, .9 65, ,2 1, .1 3, 0 
144 B76 .FR19 X 80C135 62, .9 21, .2 45, ,2 2, 0 3, .9 
145 B76 .FR19 X 80C139 61, .5 22 .4 74, .8 1, 0 3, .9 
146 B76 .FR19 X 80C141 72, .6 22 .1 75, .3 1, .0 4, 0 
147 B76 .FR19 X 80C145 57, ,6 23 .4 83 .5 1 .5 4, .0 
148 B76 .FR19 X 80C146 68, .0 21 .7 85 .0 1, .0 4, .0 
149 B76 .FR19 X 80C153 50, .9 22 .3 91 .9 1, .0 3, 4 
150 B76 .FR19 X 80C157 76 .0 24 .0 83 .5 1, .0 3, 5 
151 B76 .FR19 X 80C158 54, .8 21 .8 81 .0 1, .0 4, .0 
152 B76 .FR19 X 80C159 69, .4 22 .4 73, .9 1, .0 2, .9 
153 B76 .FR19 X 80C161 70, .6 20 .9 38 .1 1, .0 3, .1 
154 B76 .FR19 X 80C163 57, .5 22 .1 88, .7 1, .5 4, .0 
155 B76 .FR19 X 80C165 84 .7 24 .3 33 .8 1, .4 3, .5 
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ENTRY HYBRID YLD MST PSL RL 
q/ha 7o % 1-5 
156 A635 -GDI X 80C090 74 .6 20 ,3 41, .4 1, .0 2. 5 
157 A635 • GDI X 80C092 55. 9 21, .9 49, .3 1, 4 3. 0 
158 A635 .GDI X 80G095 81, .0 21, .8 39, .3 1, .0 3. 0 
]59 A635 .GDI X 80G099 56 .4 22, 2 80, . 1 1, .5 3. 0 
160 A635 .GDI X 80C100 75, .1 20. .8 58, 2 1, .5 3. ,0 
161 A635 .GDI X 80C103 61, .5 22. , 1 71, .3 1, .4 3, 0 
162 A635 .GDI X 80C105 73. 8 21. ,7 34, .8 2, .0 3, .0 
163 A635 .GDI X 80C108 78. 3 21. , 5 21. 6 2. ,0 3. ,4 
164 A635 .GDI X 80C109 73. 5 20. ,5 63. .2 1. . 1 3, 4 
165 A635 .GDI X 80C113 84, ,9 21. ,1 51, .1 2. ,5 4. , 1 
166 A635 .GDI X 80G117 60, .5 18. ,9 37, .7 1. 5 2, .9 
167 A635 .GDI X 80C120 63. .5 20. ,4 58, .4 1. 5 3. 5 
168 A635 .GDI X 80G124 60. ,7 20. ,4 83 .8 1. 0 3. ,9 
169 A635 .GDI X 80C126 61. ,6 20. ,4 49, .7 2. ,0 3, 4 
170 A635 .GDI X 80G127 65. 5 21. ,9 41. 5 1. 5 3, 5 
171 A635 .GDI X 80C130 80. 2 20. ,4 32. . 1 1. . 1 3, , 1 
172 A635 .GDI X 80C131 80, .8 20. ,7 44. . 1 1. , 1 3. ,0 
173 A635 .GDI X 80G132 79. 0 21. 6 74. ,1 1, 0 2. ,9 
174 A635 .GDI X 80G134 77. ,7 19. ,6 49, ,3 1, .0 3. ,0 
175 A635 .GDI X 80G135 62. ,7 19. ,8 16. 2 1. 5 3, .0 
176 A635 .GDI X 80G139 70. 2 20. ,1 62. 3 1. 1 2, .9 
177 A635 .GDI X 80C141 59, ,9 20, .9 58, .3 1, .0 3. 0 
178 A635 .GDI X 80C145 65, .4 23, ,6 59, .4 1, .0 3. 6 
179 A635 .GDI X 80C146 78. 3 22. 3 35, .9 1, .0 2. 9 
180 A635 .GDI X 80C153 63. 8 19. 8 62. 1 1, .0 2. ,5 
181 A635 .GDI X 80C157 64. 0 23. ,1 48. 2 1, .1 3, 6 
182 A635 .GDI X 80G158 66. ,4 21. ,9 83. ,6 1, .4 3. 5 
183 A635 .GDI X 80C159 63. 7 21. ,3 26. 2 1, .5 1. ,9 
184 A635 .GDI X 80C161 63, .6 18. 6 26, .5 1, .0 3, , 1 
185 A635 .GDI X 80C163 75, .4 20. 4 68, .5 1, .4 3, 6 
186 A635 .GDI X 80C165 77. ,3 23. ,2 14, .4 1, .5 3. 0 
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Table AlO. (continued) 
TRAIT 










187 A634.A632 X A619 86 .5 19 .7 63 .9 1 .0 3 .1 
188 A634.A632 X A619 73 . 1 20, .0 58 .8 1, . 1 2, .9 
189 B76.FR19 X A619 71, .4 22, .2 59 .1 1, .0 3, .0 
190 B76.FR19 X A619 73 .2 21, .8 74, .9 1, .0 3, 0 
191 A635.CD1 X A619 81, 0 20, .4 35, .5 1, .0 2, .6 
192 A635.CD1 X A619 73, .3 20, .8 42, .5 1, .0 2. ,5 
193 A632 X A619 65. 7 21. 4 69. 4 0. 9 3. 0 
194 A632 X A619 70. 9 20. ,4 73. 3 1. 0 3. ,0 
195 A635.A632 X FR16 49. ,5 20. ,0 47. 3 1. . 1 2. 0 
196 A635.A632 X FR16 64. ,4 19. ,9 53. 2 1. 0 3. , 1 
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Table All, Analyses of variance for the testcrosses grown in 
Experiment 01 at Oxford, Indiana in 1982 
Mean squares 
Source df YLD MST* PSL RL*) EH*) 
Replications 1 243.19 67.39 1296.03 1359.44 1179.59 
Genotypes 
Unadjusted 195 215.13** 32.38** 236.57** 126.91** 60.02** 
Adjusted 195 219.97** 31.03** 231.09** 106.71** 59.05** 
Blocks 26 92.60 18.70 79.49 161.36 33.71 
Error 
RCB 195 58.18 12.33 58.87 60.46 21.13 
Effective — 55.91 11.95 57.92 49.27 20.30 
(169) (169) (169) (169) (169) 
L.S.D. (p=0.05) 14.95 2.19 15.22 1.40 0.90 
C.V. (%) 6.88 5.28 39.59 25.59 11.82 
^ Mean squares multiplied by 10^. 


































A12. Entry means for the testcrosses grown in Experiment 01 
at Oxford, Indiana in 1982 
TRAIT 
HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
A634, .A632 X 80C001 93 ,6 17, .4 14. 0 3. 1 4. 0 
A634, .A632 X 80C005 104, .2 20, .7 14. 1 2. 0 3. ,5 
A634, .A632 X 80C008 101. 3 19. ,9 8. 5 1. ,3 3. , 1 
A634, .A632 X 80C012 107. . 1 18. 8 16. 1 1. 6 3. ,4 
A634, .A632 X 80C014 126. 4 21, .9 11, ,6 3. 2 4. ,0 
A634, ,A632 X 80C015 134. . 1 23. 3 15, .9 2. ,8 5. ,0 
A634, .A632 X 80C016 115. 6 20. 3 6, ,3 2. ,9 4. ,0 
A634. A632 X 80C017 116. ,9 19. 6 ]2, .2 2. ,0 4. ,0 
A634, .A632 X 80C023 97. 2 20. . 1 13, .0 2, .3 3. 6 
A634. ,A632 X 80C025 83. ,5 19. 4 30, ,0 2, ,3 3. 5 
A634. .A632 X 80C030 96. 8 20. 2 15, .6 4, .2 4. ,0 
A634, ,A632 X 80C031 97. 0 19. ,2 20, .1 3, ,7 4. 0 
A634, ,A632 X 80CQ35 121, ,3 20. ,5 17, ,1 2.4 3. ,4 
A634, ,A632 X 80C037 104. ,3 18. 8 21, .6 2, .5 3. 6 
A634. ,A632 X 80C039 119 , 2 19. 4 12, ,8 2, .9 4. 5 
A634. ,A632 X 80C042 103, , 7 20. , 1 18, .1 1, .8 3. . 1 
AÔ34. ,A632 X 80C046 95, . 1 20. 0 41, ,2 2, .9 3. 5 
A634. ,A632 X 80C047 121, ,5 20. , 3 5, 3 2, ,8 5. ,0 
A634, ,A632 X 80C056 113, .2 19. .9 4, ,6 2, .7 4. ,4 
A634. ,A632 X 80C057 133, .6 21. 4 22, .3 2, .9 3. , 6 
A634. ,A632 X 80C060 102, .0 20. 6 26, ,2 2, ,6 4. ,0 
A634, .A632 X 80G063 104, .7 20. 5 16, .9 2. ,1 3. ,0 
A634, .A632 X 80C072 93 .2 21. . 1 19, .7 1, .9 3, 5 
A634, A632 X 80C073 114, .8 20, .3 25, .0 1, 7 4, .5 
A634, A632 X 80C075 119, .3 18, .4 15, .1 2, 4 3, .6 
A634, .A632 X 80C078 102, .9 21, .2 8 .4 2, .4 3, ,9 
A634, .A632 X 80C079 114, .5 19, .2 13 .5 2, .3 4, ,0 
A634, .A632 X 80C082 89, .6 18, .6 23, .3 2, .3 4, 4 
A634, .A632 X 80C083 111, .9 19, .2 24, .8 2, .2 2, .9 
A634. ,A632 X 80C086 102, .8 20, .4 14, .1 1, .7 3, 0 
A634, .A632 X 80C087 117, .8 20, .9 17 .2 3, .3 4, ,0 
Table A12. (continued) 
TRAIT 
.'•i'RY HYBKIU YLD MST PSL RI EH 
q/ha % % 1--5 ratinj 
32 B76 . FR19 X 80C001 100 .5 19 .3 15 .6 3. 1 3.6 
33 B7Ô .FR19 X 80C005 106 .8 19 .5 22 .6 2. 6 3.0 
34 B76 .FR19 X 80C008 107 .3 20 .8 23 .7 2. 1 3.5 
35 B76 .FR19 X 80C012 119 .4 20 .4 8 .9 2. 1 3.4 
36 B76 .FR19 X 80C014 107 .5 21 .8 18 .2 4. 0 4.0 
37 B76 .FR19 X 80C015 121, .3 23 . 1 18 .3 3. 4 4.6 
38 B76 .FR19 X 80C016 115, .8 22 .6 13 .6 3. 2 4.0 
39 B76 .FR19 X 80C017 118, .8 21 .3 28 .4 1. 6 3.1 
40 B76 .FR19 X 80C023 104, .5 20 .7 15 .5 2. 4 4.1 
41 B76 .FR19 X 80C025 107, 4 22 .7 36, .4 4. 4 4.1 
42 B76 .FR19 X 80C030 103, 5 23 .3 23, .8 4. 3 3.1 
43 B76 ,FR19 X 80C031 101, .4 20 .3 25, .8 3. 2 4.0 
44 B76 .FR19 X 80C035 119, .4 17 . 6 13, .3 3. 5 4.5 
45 B76 .FR19 X 80C037 111. 7 20 .8 23, .5 2. 7 4.0 
46 B76, .FR19 X 80C039 100, . 1 22 .3 29, .2 3. 4 3.9 
47 B76, .FR19 X 80C042 110, .1 21 .4 34, .9 3. 0 3.4 
48 B76 .FR19 X 80C046 114, 0 18 .8 24, ,0 2. 7 4.6 
49 B76, .FR19 X 80C047 125. ,0 21 .5 13, .2 3. 7 4.5 
50 B76, FR19 X 80C056 123, 3 20 .4 12, ,1 2. 4 4.0 
51 B76, FR19 X 80C057 111. 1 21 .7 38. 1 4. 2 4.0 
52 B76, .FR19 X 80C060 95, ,5 21 .8 42. ,4 3. 5 3.9 
53 B76 ,FR19 X 80C063 104. 4 20 .3 36. 8 3. 0 3.4 
54 B76 .FR19 X 80C072 92, .9 22 . 6 17, .0 2. 4 2.9 
55 B76, .FR19 X 80C073 119, .5 20 .5 20, .3 1. 8 4.5 
56 B76, FR19 X 80C075 111, .1 21 .7 16, .9 2. 7 3.4 
57 B76 .FR19 X 80C078 96, .5 23 .4 20, .8 3. 7 3.5 
58 B76 ,FR19 X 80C079 115, ,9 21 .8 21, .7 2. 7 3.9 
59 B76, FR19 X 80C082 107, 4 18 .9 32, .6 3. 5 3.5 
60 B76, .FR19 X 80C083 103, .9 21 .2 35, .5 3. 6 2.9 
61 B76, .FR19 X 80C086 108, .9 21 . 1 20, .0 2. 6 4.5 
62 B76, FR19 X 80C087 121, . 1 22 .4 10, .5 2. 5 3.9 
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ENTRY HYBRID YLD MST PSL RL 
q/ha % % 1-5 
63 A635 • GDI X 80G001 101 .2 18, .3 5, . 1 2. 6 3, .5 
64 A635 • GDI X 80C005 98 .6 20, .0 18, .6 1. 8 2. ,9 
65 A635 .GDI X 80G008 108, .6 22, .4 10. 0 1. 9 3, 5 
66 A635 • GDI X 80G012 106, .4 19, .9 0. 8 1. ,2 3. . 1 
67 A635 .GDI X 80C014 114, .9 22, .2 6. ,8 3. 8 3. ,9 
68 A635 .GDI X 80C015 132. 9 23. 2 15. ,6 3. ,3 3. ,4 
69 A635 .GDI X 80G016 Ill, .5 22, .6 4. ,6 2, .8 2, .9 
70 A635 .GDI X 80C017 110, .5 20, .9 7. . 1 1. , 1 3, .0 
71 AÔ35 .GDI X 80C023 97, .8 20, .3 6. 8 2. 2 3, . 1 
72 A635 .GDI X 80G025 86, 1 22, 4 18. 0 2. 3 3, .6 
73 A635 .GDI X 80G030 105. 6 21, .7 20. 8 3, .6 3. 4 
74 A635 .GDI X 80C031 101. 9 19. 2 23. ,8 3. ,1 4. 0 
75 A635 .GDI X 80C035 119. ,4 20. 7 9. ,4 2. . 1 4. , 1 
76 A635 .GDI X 80C037 96, .4 21, .3 14. 3 2, ,7 3, .5 
77 A635 .GDI X 80G039 107, .3 20, .3 5. ,6 3, . 1 4, 0 
78 A635 .GDI X 80C042 118, ,3 21. 2 14, .8 2. ,4 3, .4 
79 A635 .GDI X 80C046 105. 9 21. 3 30. 3 2, .9 3. .5 
80 A635 .GDI X 80C047 133, .4 22. 4 5, .4 2, ,4 4. ,6 
81 A635 .GDI X 80C056 113. 0 20. 7 7. ,8 2. ,0 3. ,5 
82 A635, .GDI X S0G057 118. ,8 21. ,3 26. ,7 2. ,7 4. , 1 
83 A635 .GDI X 80C060 104, ,0 21. 3 4. 1 1. 9 3. ,6 
84 A635 .GDI X 80C063 102, .0 18 .9 16, .1 1, .3 3, .1 
85 A635 .GDI X 80G072 98, .3 20, . 1 9, .6 2, .5 3, .5 
86 A635 .GDI X 80C073 108, 1 19, .9 12. 5 1, .3 3, .6 
87 A635 .GDI X 80G075 109, .3 20, .0 12. ,9 2, 4 3, 5 
88 A635 .GDI X 80G078 108, ,5 22, .9 7. 1 1. ,9 2. ,9 
89 A635 .GDI X 80C079 126, , 1 19, .5 9. ,9 1. 9 3. 9 
90 A635 .GDI X 80C082 83, .4 19. ,3 10. 1 2. ,2 3. 4 
91 A635 .GDI X 80G083 106, 0 20 . 1 29, .4 2, . 1 2, .9 
92 A635 .GDI X 80G086 97, .9 21, .9 7. 8 1. ,3 3, 5 
93 A635 .GDI X 80C087 108, .6 21, 2 9, ,4 2, 3 3, 5 
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Table A12. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o % 1-5 rating 
94 A634. ,A632 X 80C090 104 .0 19 .4 34 .7 2. 4 3. 5 
95 A634. A632 X 80C092 120 .3 19 .6 8 .8 2. . 1 5. 0 
96 A634. ,A632 X 80C095 94 .6 20 .4 29. ,0 3, . 1 3. 0 
97 A634, .A632 X 80C099 107. 0 20 .8 33. ,1 3, . 1 4. 4 
98 A634. A632 X 80C100 110. 8 19 .3 54. ,6 3, .8 4. 0 
99 A634. ,A632 X 80C103 97. 9 22. 6 13. 8 2, .8 4. 9 
100 A634. ,A632 X 80C105 102, . 1 20 .4 6. ,8 2. 5 4. 4 
101 A634. . A632 X 80C108 113. 1 19. 8 10. 6 3. 5 3. 9 
102 A634, .A632 X 80C109 126. 2 20 .8 16. ,2 2, .2 5. 0 
103 A634, A632 X 80C113 118. 8 19. 6 34. ,2 3. . 1 4. 9 
104 A634. A632 X 80C117 84. ,2 17. 6 19. 8 3. 0 3. 0 
105 A634, A632 X 8QC120 109. . 1 20. 2 43. ,0 2. . 1 3. 6 
106 A634. ,A632 X 8GC124 110. ,6 18. 4 20. 3 3. 4 4. 1 
107 A634. A632 X 80C126 110. 0 19. 4 7. ,7 2. 8 4. 5 
108 A634. ,A632 X 80C127 114. 5 19. ,8 15. ,8 3. 8 4. 0 
109 A634. A632 X 80C130 111. 2 21. 3 22. 6 2. 4 4. 9 
110 A634. A632 X 80C131 105, ,8 19. 2 25. ,1 2. 8 4. 0 
111 A634. ,A632 X 80C132 101. 7 20. 0 29. ,9 2. 8 3. 5 
112 A634. ,A632 X 80C134 Ill, .4 19. ,8 16, ,8 2. 7 3. 0 
113 A634. A632 X 80C135 120, .5 20. 4 15. 4 3. 4 3. 9 
114 A634. A632 X 80C139 97, ,4 20, .7 37. 7 4. 3 3. 4 
115 A634, .A632 X 80G141 116, .2 21, .7 19. 0 1. 8 4. 5 
116 A634. ,A632 X 80C145 106, .7 21, .8 25. ,5 2. 8 4. 0 
117 A634, A632 X 80C146 124, ,3 22, .1 26. 1 4. 2 4. 5 
118 A634, A632 X 80C153 82, .4 19 .4 14. 9 3. 7 3. 5 
119 A634. ,A632 X 80C157 113, .8 22. 9 17. 0 2. 3 5. 0 
120 A634, A632 X 80C158 103, ,0 19. 6 40. ,4 3. 2 4. 4 
121 A634. ,A632 X 80C159 101, .1 19. 8 14. 0 2. ,0 3. 0 
122 A634, A632 X 80C161 106, .1 19. 2 16. ,2 3. 2 3. 5 
123 A634. ,A632 X 80C163 115. ,0 19. 3 47. ,3 3. 3 4. 5 
124 A634. ,A632 X 80C165 Ill, ,9 22 .7 4. 8 2. 7 4. 4 
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Table A12. (continued) 
ENTRY HYBRID 
125 B76 .FR19 X 80C090 
126 B76 .FR19 X 80C092 
127 B76 .FR19 X 80C095 
128 B76 .FR19 X 800099 
129 B76 .FR19 X 80C100 
130 B76 .FR19 X 80C103 
131 B76 .FR19 X 800105 
132 B76 .FR19 X 800108 
133 B76 .FR19 X 80C109 
134 B76, .FR19 X 800113 
135 B76. FR19 X 80C117 
136 B76. FR19 X 800120 
137 B76, .FR19 X 800124 
138 B76, .FR19 X 800126 
139 B76. FR19 X 80C127 
140 B76, .FR19 X 80C130 
141 B76. FR19 X 800131 
142 B76. FR19 X 80C132 
143 B76. ,FR19 X 800134 
144 B76, FR19 X 800135 
145 B76. ,FR19 X 800139 
146 B76, .FR19 X 800141 
147 B76. FR19 X 800145 
148 B76, .FR19 X 80C146 
149 B76, .FR19 X 800153 
150 B76. FR19 X 800157 
151 B76. FR19 X 800158 
152 B76, .FR19 X 800159 
153 B76. FR19 X 800161 
154 B76. FR19 X 800163 
155 B76 .FR19 X 80C165 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1' -5 ratinj 
116.6 21 .4 12, .3 2 .2 3.6 
104.8 19 .8 23, .3 2 . 6 4.5 
93.0 22 .3 16, .9 3 .7 3.5 
108.4 21, .9 31. 3 3 .5 4.1 
111.3 21 .0 35, .8 3 . 6 3.9 
105.6 22 , 1 31. 1 2 .7 4.0 
103.0 20, .8 13. 7 3 .5 3.9 
106.2 21, .8 27. 1 3 .1 4.3 
119.1 20, .0 33. . 1 2 .7 4.5 
133.0 19, .6 25. 3 3 .1 4.4 
73.5 19, .3 15. ,8 3 .3 3.4 
121.2 21, .5 47, .8 2 .3 4.0 
101.5 20, .9 41, .5 3 .8 3.5 
105.6 20, .0 11. ,6 2 .9 3.9 
104.6 22, ,8 21. 8 4 .5 4.6 
119.2 22, ,1 23. 8 2 .8 5.0 
104. 1 19, .4 45. ,0 3 .0 4.0 
104.2 21, . 1 33. ,1 2 .7 4.1 
97.8 20. 0 23. ,7 2, .8 3.0 
114.8 20, .4 11. 5 2 .9 4.4 
109.6 21, .6 32. ,3 3 .9 3.4 
107.9 20, .7 24. 3 1 .9 3.5 
111.4 22, .1 31. ,9 3 .2 4.4 
127.1 22, .4 22. ,0 2 .9 4.6 
94. 1 21, .8 18. ,1 3 .6 2.9 
105.1 23, .0 27. ,3 3 .2 4.0 
110.6 20, ,8 25, ,9 4 . 1 4.4 
104.7 22, .3 18. 9 2 .3 4.1 
114.9 19, ,5 10. ,2 3 .1 3.6 
116.9 21. , 1 35. 4 3 .3 4.0 
104.1 22, .0 10. ,5 2 .3 4.1 
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Table Al2. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
156 A635 • CDl X 80C090 120. 3 20. 3 3, .5 2. 3 3, .5 
157 A635 .CDl X 80C092 111. 9 20. 1 6, .8 2. 7 4, .1 
158 A635 .CDl X 80C095 90. 5 22. 0 7, 3 1. 9 4. 0 
159 A635 .CDl X 80C099 117. 3 21. 1 20, .3 2. 6 4. 0 
160 A635 • CDl X 80C100 123. 3 20. ,9 14, .6 2, .2 4. 0 
]61 A635 .CDl X 80C103 95. 9 22. 9 11. 0 2. 4 4. 0 
162 A635 .CDl X 80C105 108. . 1 21. . 1 11, .6 3. 6 4. ,5 
163 A635 .CDl X 80C108 108. 5 21. 0 8. 0 3. 7 3. 5 
164 A635 .CDl X 80C109 111. 2 20. 8 4, .6 2. .1 4. 1 
165 A635 .CDl X 80C113 137. ,6 19. ,8 8. 0 2. 3 4, .5 
]66 A635 .CDl X 80C117 94. 4 18. 0 5. 3 2. 8 3. 0 
167 A635 .CDl X 80C120 130. 9 19. 8 37. 8 1, .5 4, . 1 
168 A635, .CDl X 80C124 114. 7 20. 5 21. 7 3. 3 4, .0 
169 A635, .CDl X 80C126 105. ,8 20. 1 11. 0 2. 5 4, .0 
170 A635, .CDl X 80C127 113. 0 21. 9 5. . 1 4. 4 3. 9 
171 A635 .CDl X 80C130 121. ,6 20. ,8 18, .4 2. 2 4. 4 
172 A635 .CDl X 80C131 108. 4 20. 0 13. 5 2. 7 3. 4 
173 A635, .CDl X 80C132 110. 4 21. 3 10. 0 2. 3 4. ,4 
174 A635, CD1 X 80C134 106. ,8 19. 9 20. 5 2. 5 2. 9 
175 A635 .CDl X 80C135 117. 5 19. 9 3. ,7 2. 6 4. 0 
176 A635 .CDl X 80C139 105. 0 19. 9 15. 7 4. 5 3. ,5 
177 A635 .CDl X 80C141 107, .7 19, .8 11, .6 1. .7 4, .0 
178 A635 .CDl X 80C145 125, .5 22 .4 13, .0 3, .0 4, .0 
179 A635 .CDl X 80C146 117, .4 21, .7 20, .0 2. 4 3, .5 
180 A635 .CDl X 80C153 104, .7 20, .4 23, .9 3, .2 3, .0 
181 A635 .CDl X 80C157 102, .9 22, .4 7, .8 1. 3 4, .1 
182 Â635 .CDl X 80C158 116, .2 20, .4 40, .9 3, .8 4, .1 
183 A635 .CDl X 80C159 111, .4 21, .5 10, .8 1. 9 3, .5 
184 A635 .CDl X 80C161 112, .5 18, .1 10, . 1 2. 4 3, .1 
185 A635 .CDl X 80C163 109, .9 21, .1 43, .5 4, .1 4. 6 
186 A635 .CDl X 80C165 98, .0 22, .2 3, .9 2, .8 4, .0 
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Table Al2. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o % 1-5 rating 
187 A634.A632 X A619 105 .3 20, 4 24, .8 2, .3 3, .5 
188 A634.A632 X A619 106 .7 19, .8 16, .9 2, .6 3, .0 
189 B76.FR19 X A619 105 .6 21, .5 25, .5 2, .9 3, , 1 
190 B76.FR19 X A619 107 .7 21, .6 18, .5 2. . 1 3, .4 
191 A635.CD1 X A619 109 .2 21, .0 9, .2 3. 1 3, .0 
192 A635.CD1 X A619 99, 2 22. , 1 10. . 1 1. ,5 3. 0 
193 A632 X A619 90, , 1 21. ,4 40. 0 1. ,7 2. 9 
194 A632 X A619 102. 7 21. , 1 33. 2 1. ,8 3. 3 
195 A635.A632 X FR16 102. 0 19, ,3 14. 4 3. 0 3. , 1 
196 A635.A632 X FR16 103. 9 19. ,8 7, , 7 2. 2 3. 5 
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Table A13. Analyses of variance for the testcrosses grown in 
Experiment 01 at Rollo, Illinois in 1982 
Mean squares 
Source df YLD MST* PSL Rib EH^ 
Replications 1 32,843.09 44.15 9.81 16.33 159.44 
Genotypes 
Unadjusted 195 155.59 21.50** 290.11** 19.14 60.19** 
Adjusted 195 149.36* 21.37** 289.80** 18.63 59.49** 
Blocks 26 422.64 7.29 214.21 25.67 26.75 
Error 
RGB 195 140.04 6.13 119.74 16.84 19.95 
Effective — — —  106.49 6.10 112.35 16.30 19.65 
(169) (169) (169) (169) (169) 
L.S.D. (p=0.05) 20.64 1.56 21.20 0.81 0.89 
C.V. (%) 15.39 4.18 49.77 36.81 10.93 
^ Mean squares multiplied by 10^. 
^ Mean squares multiplied by 10^. 
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Table A14. Entry means for the testcrosses grown in Experiment 01 
at Rollo, Illinois in 1982 











1 A634.A632 X 80C001 64, .8 17. 6 14. ,8 1, .0 3. ,9 
2 A634 .A632 X 80C005 65, .8 17, .9 37. 5 0, .9 3. 5 
3 A634 .A632 X 80C008 38 .4 18, 2 28. .2 1, 0 3. 5 
4 A634 .A632 X 80C012 78 .5 17, .6 10. ,5 1, .0 3. 5 
5 A634 .A632 X 80C014 67 ,3 18, 3 42. 0 1, .0 5. . 1 
6 A634, .A632 X 80C015 67. 0 19. ,6 35. 3 1, .0 4, ,5 
7 A634 .A632 X 80C016 75. ,8 18. ,7 12. 0 2. ,4 5. ,0 
8 A634, .A632 X 80C017 74. . 1 18. 1 40. 7 1. 0 4. ,5 
9 A634, .A632 X 80C023 58. 5 19. 0 39. ,9 1. 0 4. ,5 
10 A634 .A632 X 80C025 65. 4 17. ,4 14. 0 1. 0 3, 4 
11 A634 .A632 X 80C030 78. 3 18. 4 32. 6 1, .0 3, 6 
]2 A634 .A632 X 80C031 73. 3 17. 4 28. ,8 1. 0 4. ,0 
13 A634 .A632 X 80C035 59, .8 18. ,0 26. , 1 1. ,0 4. ,0 
14 A634 .A632 X 80C037 66. 7 17. 4 23. . 1 1. 0 4. 0 
15 A634 ,A632 X 80C039 59. 0 17, ,9 24, .5 1. 0 4. 1 
16 A634. A632 X 80C042 71. . 1 17, 7 27. ,8 1, .0 4. 5 
17 A634. A632 X 80C046 56. 3 18, 2 17. ,5 1. ,0 3. 9 
18 A634. A632 X 80C047 56. ,9 17, ,7 29, ,0 1, 1 4. 0 
19 A634, .A632 X 80C056 65. ,9 18, 3 10, .6 0, .9 4. 0 
20 A634, .A632 X 80C057 82. ,5 18, .8 9, ,8 1, .0 4. 0 
21 A634, .A632 X 80C060 53. 7 19, .6 23, .8 1, .0 4. 0 
22 A634 .A632 X 80C063 66. 2 17. ,7 26. 4 0, .9 3. ,5 
23 A634, .A632 X 80C072 64 ,3 18. ,1 11. 7 1, .0 3. ,0 
24 A634 .A632 X 80C073 74. 3 17. 8 55. 7 1, .0 4. ,0 
25 A634, A632 X 80C075 72. ,6 18. 7 29. ,8 1, .0 4. ,0 
26 A634, .A632 X 80C078 66 .5 19. ,0 18, .3 1. 0 3. ,5 
27 A634, .A632 X 80C079 66. ,4 18. 8 22. 3 1. 0 4, 0 
28 A634, .A632 X 80C082 50. 4 17. ,8 35. ,2 0. 9 4, 0 
29 A634, A632 X 80C083 65. .1 18. . 1 19. 3 1. ,6 3. 5 
30 A634, A632 X 80C086 49. 8 19. ,0 3. ,3 1. 0 3. ,0 
31 A634, A632 X 80C087 69. 9 17. ,8 27. 3 1. ,0 4. , 1 
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Table A14. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 B76 .FR19 X 80CQ01 61, ,1 17, .2 18 .4 1, .0 4, 0 
33 B76 .FR19 X 80C005 68 ,3 18. ,8 40 . 1 1, .0 4, 0 
34 B76 .FR19 X 80C008 69 .8 19 ,  1 41 .9 1, .1 4, .0 
35 B76 .FR19 X 80C012 57, .3 18, .0 15 .9 0, .8 3, 6 
36 B76 .FR19 X 80C014 61, ,8 19. ,2 25 .6 1. 0 4, .0 
37 B76 .FR19 X R0C015 62 ,3 21. 9 26, .7 1, .0 4. ,5 
38 B76 .FR19 X 80C016 69 .0 18. 7 29, .0 2. 0 4. 0 
39 B76 .FR19 X 80C017 59, .8 18. ,5 28, .9 1. 0 4. 0 
40 B76, .FR19 X 80C023 52. ,5 18. ,8 42, .9 1. 0 4. ,5 
41 B76 .FR19 X 80C025 54. 4 18. 0 20, .6 1. ,0 3. 9 
42 B76 .FR19 X 80C030 60. 2 18. ,8 59, .6 1. ,0 4. ,0 
43 B76 .FR19 X 80C031 67. .5 17. 8 37, .8 0. 9 4. 0 
44 B76 .FR19 X 80C035 74. 9 18. 6 33, .1 1. .0 4. ,0 
45 B76 .FR19 X 80C037 59. 2 17, ,8 39, .6 1. ,0 3. ,5 
46 B76 .FR19 X 80C039 65. 3 18. ,2 45, .1 1, .9 4. ,6 
47 B76 .FR19 X 80C042 61. 0 17. 7 45, .3 1. .0 4. ,0 
48 B76, .FR19 X 80C046 62. 3 19, .2 30, .6 1, ,0 4. ,0 
49 B76 .FR19 X 80C047 70. 8 18. ,5 29 , 4 1. .0 4. 9 
50 R76, .FR19 X 80C056 71. ,3 18. 7 17, .4 1. ,0 4. 0 
51 B76, .FR19 X 80C057 69. ,1 19. 5 27, .5 1. ,0 3. ,9 
52 B76 .FR19 X 80C060 56. 4 19, .9 41, 4 0, ,9 4. 0 
53 B76 .FR19 X 80C063 73. 2 18. ,4 44, .5 0. ,9 4. 0 
54 B76 .FR19 X 80C072 58, ,2 18. ,9 10 ,8 1. 0 3. 0 
55 B76 .FR19 X 80C073 65, .9 17. 6 34, .3 1. 0 3. ,9 
56 B76, .FR19 X 80C075 84, ,8 18. 6 24, .1 1. ,0 4. 5 
57 B76 .FR19 X 80C078 69. ,7 19. , 1 24, .1 1. ,0 4, .0 
58 B76 .FR19 X 80C079 75. ,5 18. 9 15, .3 1. 0 4. ,0 
59 B76 .FR19 X 80C082 64. 3 19. ,4 19, .3 1. 0 3, .4 
60 B76 .FR19 X 80C083 74. ,0 17 . 2 36, .5 1. 1 3, .5 
61 B76 .FR19 X 80C086 72. ,4 20. 1 13, .6 1. 0 4, .0 
62 B76, .FR19 X 80C087 67. 2 17. 4 32, 0 1. ,0 3, .4 
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Table A14. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o % 1-5 rating 










63. 6 18, .0 6, ,6 1, 0 3. ,4 
64 A635 • CDl X 80C005 70. 8 18, 0 7, .5 1, 0 4. ,0 
65 A635 ,CD1 X 80C008 58. 4 19, .3 14. ,1 1, 0 4. 0 
66 A635, .CDl X 80C012 53. 0 17, 2 10, .6 1, 0 3. ,5 
67 A635 .CDl X 80C014 59. 0 19, ,7 31, .8 1, 0 4. ,4 
68 A635 .CDl X 80C015 58. 9 21, ,5 28. ,7 1, 9 3. ,5 
69 A635, .CDl X 80C016 79. 9 18, 4 10. ,0 1, 4 4, 0 
70 A635, .CDl X 80C017 54. 7 18, .4 4, ,4 1, 0 3. ,0 
71 A635 • GDI X 80C023 65. 1 19, , 1 25. . 1 1, 0 4, .0 
72 A635 .CDl X 80C025 66. 9 18, .2 7, .9 1, 5 3, 5 
73 A635 .CDl X 80C030 54. ,2 19, .0 17, 4 1, 0 3. 0 
74 A635, .CDl X 80C03.1 70. 4 17, .8 13, .8 1, 1 4, .0 
75 A635, .CDl X 80C035 69. , 1 17, .6 12, .9 1, 5 5, .0 
76 A635 .CDl X 80C037 65. . 2  18, ,9 6, ,3 1, 0 4, .0 
77 A635 .CDl X 80C039 84. ,3 18, .9 20, ,9 1, 0 4, ,9 
78 A635 .CDl X 80C042 64. 5 18, .3 26, ,1 1, 0 3, .5 
79 A635 .CDl X 80C046 66. ,2 18, 7 9, .3 1, .1 4. 0 
80 A635, .CDl X 80C047 74. ,5 19, ,5 15, 4 1, .0 4, 0 
81 A635 .CDl X 80C056 74. , 1 18, .5 3, .7 1, 1 3, 5 
82 A635 .CDl X 80C057 86. ,3 19, .6 14, .2 1, . 1 4, 0 
83 A635, .CDl X 80C060 56. ,3 21, , 1 19, .7 1, 5 3, .5 
84 • A635 .CDl X 80C063 68, . 1 19 . 1 7, .7 1, .0 3, .0 
85 A635 .CDl X 80C072 64. . 7 18 .2 3, .1 2 .1 3, .5 
86 A635 .CDl X 80C073 74. 0 16 .5 25, .8 1, .0 4, .0 
87 A635 .CDl X 80C075 67, .6 20 .0 8, .8 1, .0 3, .4 
88 A635 .CDl X 80C078 54, , 1 19 .4 9, .9 0. 9 3, .0 
89 A635 .CDl X 80C079 71, .9 18 .5 15, .4 1, .0 4, .0 
90 A635 .CDl X 80C082 59, .5 18 .5 14, .0 1, .0 4, .5 
91 A635 .CDl X 80C083 59, .6 18 .8 5, .8 0 .9 3, . 1 
92 A635 .CDl X 80C086 67, .0 20 .6 3, .0 1 .0 3, .6 
93 A635 .CDl X 80C087 74, .3 18 .6 13, .5 1 .5 4, .0 
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ENTRY HYBRID YLD MST PSL RL 
q/ha % % 1-5 
94 A634 .A632 X 80C090 68 .9 17, 5 30, .4 1, .0 3, .9 
95 A634 .A632 X 80C092 76, .9 18, 0 21. 2 1, .5 5, . 1 
96 A634 .A632 X 80C095 49, 2 18. 9 16. . 1 1, .0 3, .5 
97 A634 .A632 X 80C099 66 .3 19, .2 34, .1 1, 0 5, . 1 
98 A634 .A632 X 80C100 72, .7 18, .6 24, .4 1, , 1 4, .5 
99 A634 .A632 X 80C103 66, .8 21. , 1 32. 7 1, .5 4. 5 
100 A634 .A632 X 80C105 61, ,7 19. 4 31. 0 1. 0 5. ,0 
101 A634 .A632 X 80C108 62 .8 18. 6 32. 8 0. 8 4. ,0 
102 A634 .A632 X 80C109 74, 0 18. ,7 19. ,4 1. ,0 4. 5 
103 A634 .A632 X 80C113 67, .3 16. 7 43. ,2 0, 9 5. 0 
104 A634 .A632 X 80C117 61, ,3 17. 6 9. . 1 1, .0 4. 0 
105 A634, .A632 X 80C120 75, .7 17. 9 29. 2 1. 0 4. 6 
106 A634 .A632 X 80C124 75, .9 17. 6 30. ,0 1. 5 5. 0 
107 A634 .A632 X 80C126 59, .9 18. ,9 16. ,1 1. ,0 4. ,0 
108 A634, A632 X 80C127 77. 3 18. ,3 13. ,6 1. ,0 5, ,0 
109 A634, .A632 X 80C130 68, .8 19. ,0 23. 8 0, .9 5. ,0 
110 A634, .A632 X 80C131 63, ,3 17. 3 22, 4 1. ,0 4. ,5 
111 A634, .A632 X 80C132 78, ,0 18. ,7 28, ,9 1. 0 4. ,5 
112 A634, .A632 X 80C134 74, ,3 16. ,9 6, ,7 1. 0 3. ,0 
113 A634. A632 X 80C135 72. 0 19. ,0 13, 7 0. ,9 4. ,0 
114 A634. A632 X 80C139 68. 1 17, ,4 34. 2 1, 0 4, ,5 
115 A634 .A632 X BOClA-l 67 .4 18, 8 22, 6 1, 1 4. 0 
116 A634, .A632 X 80C145 59, .1 22, 2 33. 6 1, .0 4. 0 
117 A634 .A632 X 80C146 72, .0 21. ,2 21. ,7 1, .0 4. ,0 
118 A634 .A632 X 80C153 72, 5 17. 6 13. 6 1, 0 4. ,1 
119 A634. ,A632 X 80C157 69, .8 20. 8 20. ,4 1, 1 4. ,5 
120 A634, A632 X 80C158 61, ,3 18. ,6 41. 7 2, 4 4. ,5 
121 A634. A632 X 80C159 75. 2 17. 9 19. 3 1. ,0 3. 5 
122 A634 .A632 X 80C161 75, .6 17. ,6 11. ,0 1, .0 3. ,6 
123 A634. ,A632 X 80C163 63, .4 18. ,1 11. 3 1, .1 4. ,9 
124 A634. A632 X 80C165 69, .4 21. ,3 11. 2 1, 9 4. 0 
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Table A14. (conCinued) 
TRAIT 








125 B76 .FR19 X 80C090 78 .3 18, .6 17, . 1 0, .9 4, .0 
126 B76 .FR19 X 80C092 68 . 1 18, .0 12, . 1 0, .9 4, .9 
127 B76 .FR19 X 80C095 46, .4 18, .6 18, .8 1, .0 3, .0 
128 B76 .FR19 X 80C099 74, 2 19, .4 27, .5 1, .0 4, .5 
129 B76 .FR19 X 80C100 66, .4 18, .8 11, .6 1, .0 4, .5 
130 B76 .FR19 X 80C103 60, .8 20, .0 30, .3 1, .0 4, .0 
131 B76 .FR19 X 80C105 41, ,0 19, ,3 23, .9 0, .9 4, .0 
132 B76, .FR19 X 80C108 57. 4 18, .9 27, .0 1, .4 4, ,0 
]33 B76, .FR19 X 80C109 58, .9 19, .0 23, .7 1, .0 4, .5 
134 B76, FR19 X 80C113 76, 4 17, .3 29, .3 2, .0 5, ,0 
135 B76. FR19 X 80C117 72, .6 17, .6 11, . 1 1, .0 4, .0 
136 B76. FR19 X 80C120 74, .4 18, .3 51. 2 1, .0 4, .6 
137 B76. FR19 X 8OC 124 69. .5 17, .7 23. 5 1, .5 5, .5 
138 B76. FR19 X 80C126 54, ,0 18, .7 31. 9 1, .0 4, ,0 
139 B76. FR19 X 80C127 72. , 1 18, ,8 20. 5 1, .0 4, .1 
140 B76. FR19 X 80C130 67. 0 20. , 1 34. 0 1, 0 5, .5 
141 B76. FR19 X 80C131 52. ,0 17. 4 43. 5 1, .0 5, ,0 
142 B76. FR19 X 80C132 68. ,8 19. 0 48, 4 1, 0 4, ,5 
143 B76. ,FR19 X 80C134 66. 2 18. 3 28. 4 1. ,0 3, ,9 
144 B76. FR19 X 80C135 63. ,4 18. 2 13. 9 1. ,0 4, ,0 
145 B76. FR19 X 80C139 59. 2 18. ,0 39. 9 1, 1 4. ,5 
146 B76, .FR19 X 80C141 69. 8 19. 0 27. ,0 1. ,0 3. .9 
147 B76. FR19 X 80C145 41. .9 20, ,8 15. 0 1. ,0 4. .0 
148 B76. ,FR19 X 80C146 62. ,5 20, . 1 29. 3 1. 0 5. .0 
149 B76. ,FR19 X 80C153 68. .6 19, . 1 21. 8 1. 0 4. .0 
150 B76. FR19 X 80C157 71, , 1 22, .2 24. 6 1. 0 4. ,0 
151 B76. FR19 X 80C158 80, .8 18. 9 37. 3 1. ,0 5. ,0 
152 B76. FR19 X 80C159 71. ,5 18. 5 31, .0 1. 0 4, ,0 
153 B76, FR19 X 80C161 71. 7 17. 8 8. 3 1. 0 4. ,0 
154 B76. FR19 X 80C163 71. ,2 18. 4 24. ,8 1, .0 5. ,0 
155 B76. FR19 X 80C165 71. ,2 19. ,9 14. 6 1, .1 4, ,0 
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Table A14. (continued) 
TRAIT 








156 A635 • GDI X 80C090 79, .7 18 . 7 4 .3 1, .0 4 .0 
157 A635 • GDI X 80C092 76, .8 17 .4 4, .1 1, 6 4, .5 
158 A635 .GDI X 80C095 63 .8 19 .9 7 , .3 1, .0 4, .0 
159 A635 .GDI X 80C099 67, . 1 19, .8 8, .3 1, .0 5, .0 
160 A635 .GDI X 80G100 79. ,7 18, 3 11. 2 1. . 1 4, .5 
161 A635 .GDI X 80C103 68 .8 19 .4 11, .8 3, .5 4 .0 
162 A635 .GDI X 8QC105 67, .1 18 .4 14, .4 1, .5 4 .6 
163 A635 .GDI X 80G108 74, .1 19, .5 20, .3 1, . 1 4, .5 
164 A635 .GDI X 80G109 80. ,3 17, .8 17, .4 0, .9 4, .5 
165 A635 .GDI X 80C113 71. 0 17, .4 21, .9 1, .0 4, ,5 
166 A635, .GDI X 80C117 67. ,5 18, .2 1. 0 1, .0 3. 5 
167 A635 • GDI X 80G120 80. ,0 16, .8 8. 8 1. . 1 4. 5 
168 A635, .GDI X 80G124 64. ,1 19. 0 8. 6 1. 0 4. 1 
169 A635. GDI X 80G126 57. 8 19. 5 11, ,3 0. ,9 4. 0 
170 A635 .GDI X 80C127 73. 2 18, .6 13. 9 1, .0 4. 0 
171 A635 .GDI X 80C130 84, .3 19, .5 4, .9 1. 0 5, .0 
172 A635 .GDI X 80C131 63. 8 17, .9 12. 8 1. 0 4. 5 
173 A635 • GDI X 80C132 76. ,4 20, .2 17. 6 1. 0 4. . 1 
174 A635, .GDI X 80C134 78. ,7 18, .0 -0. 0 1. 4 3. 5 
175 A635 .GDI X 80G135 70. ,3 19. . 1 4. ,7 1, 0 4. 0 
176 A635 .GDI X 80G139 69. ,0 18. 8 20. ,9 1, 5 4. 0 
177 Â635, .GDI X S0C141 73. 8 18, .8 16. 3 1, .0 4. 4 
178 A635 .GDI X 8QC145 64, .6 21 .3 11, 0 1, .0 4, .0 
179 A635 .GDI X 80G146 84, .8 20, .2 8. 2 1, .0 4, .5 
180 A635, .GDI X 80G153 63, .7 18, .0 7. 3 1, 0 3, ,5 
181 A635, • GDI X 80C157 70. 6 21, .2 7. 1 1. 0 3. 9 
182 A635 .GDI X 80C158 73. 9 18, .4 18. 0 1, 0 4. 5 
183 A635 .GDI X 80G159 76. 0 18, .5 5 , .7 1. 0 3. 5 
184 A635. GDI X 80G161 71. 0 17, .3 5. 3 1. 0 3. 0 
185 A635. GDI X 80G163 67. 4 18, .0 12, ,9 1. . 1 5, ,0 
186 A635. GDI X 80G165 80, ,5 19. 9 3, .4 1, 0 4, ,0 
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Table A14. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
]S7 A634.A632 X A619 56 .3 18 .4 20, .4 0, .9 3 .0 
188 A634.A632 X A619 43 .2 18, .5 19, .6 1, . 1 • 3, .0 
189 B76.FR19 X A619 51 .9 18, .4 38, .8 1, 0 3, .4 
190 B76.FR19 X A619 72, .8 18. 8 41. ,0 0. 9 4. 0 
191 A635.CD1 X A619 74, .0 19. . 1 16. ,3 1. 0 3. 0 
192 A635.CD1 X A619 66, .2 19. 7 8. ,9 1. 0 3. 0 
193 A632 X A619 64, .8 18. 2 18. ,3 1. 0 3. 5 
194 A632 X A619 58. 4 17. ,5 11. 8 0. . 8  3. ,5 
195 A635.A632 X FR16 63, .0 18. ,8 11. 8 1. ,1 3. ,4 
196 A635.A632 X FR16 76. 5 19. ,0 2. 4 1. ,0 3. 5 
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Table A15. Analyses of variance for the testcrosses grown in 
Experiment 01 at Washington, Iowa in 1982 
Mean squares 
Source df YLD MST^  PSL Rib EH*) 
Replications 1 302.91 1175.93 86.89 0.00 57.40 
Genotypes 
Unadjusted 195 182.51** 24.11** 115.78** 27.01** 54.16** 
Adjusted 195 177.31* 23.76** 114.97** 26.52** 52.68** 
Blocks 26 177.38 11.62 29.46 15.66 27.18 
Error 
RGB 195 130.26 8.97 26.46 10.77 14.32 
Effective — — —  128.04 8.87 26.41 10.50 13.24 
(169) (169) (169) (169) (169) 
L.S.D. (p=0.05) 22.63 1.88 10.28 0.65 0.73 
C.V. (%) 12.62 4.63 39.72 26.91 10.11 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
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Table A16. Entry means for the testcrosses grown in Experiment 01 
at Washington, Iowa in 1982 









1 A634, .A632 X 80C001 93, .3 18. 5 5 , .1 2, .5 3. ,1 
2 A634 .A632 X 80C005 87, .5 20. 4 6, .8 1, .0 3. 0 
3 A634, .A632 X 80C008 88 ,0 20. ,9 5. ,0 2, .0 4. 0 
4 A634 .A632 X 80C012 92 .4 19. , 1 3. ,4 1, 0 3. , 6 
5 A634, .A632 X 80C014 98 .7 20. ,3 11. ,0 2, .0 3. ,9 
6 A634, .A632 X 80C015 66, .7 22. ,8 9. 6 2, 4 4, 4 
7 A634, .A632 X 80C016 101, ,0 20. 0 5. ,0 2, .0 3. ,6 
8 A634. .A632 X 80C017 104, .0 19. ,8 17. ,6 1, . 1 3, 2 
9 A634, .A632 X 80C023 80. 8 19. 9 18. 6 0, 9 3. 9 
10 A634, .A632 X 80C025 73. 5 19. 7 6. 0 1, .5 3. , 1 
] 1 A634, .A632 X 80C030 81. 3 21. 0 15. 6 1, 5 3, ,5 
12 A634, .A632 X 80C031 98. 8 18. . 1 10. 0 1, 0 4. ,0 
13 A634. .A632 X 80C035 85. . 7 20. 6 11. 4 2, .4 3. ,9 
]4 A634. A632 X 80C037 74. 5 20. 8 11. 9 1, .4 3. ,4 
15 A634, .A632 X 80C039 94. 2 19. 4 9. 4 1, .0 3. ,9 
16 A634 , .A632 X 8QC042 90. ,2 20. 0 30. 7 1, .0 3. ,9 
17 A634. A632 X 80C046 70. 0 20. 5 11. ,2 0. 9 3. ,9 
18 A634. ,A632 X 80C047 98 .2 20. 2 3. 5 1. 5 4, , 1 
19 A634. A632 X 80C056 113. . 1 19. ,3 6. 7 1. 1 4. ,0 
20 A634. A632 X 80C057 92. ,6 19. 6 15. 4 1. ,0 3. ,9 
21 A634. .A632 X 80C060 107. 0 21. 5 9. 4 0. 9 3, ,5 
22 Â634, .A632 X 80C063 92 ,6 20, .1 20. 7 1 .0 2. 9 
23 A634. A632 X 80C072 86 .6 20, .3 3. ,4 0 .9 2. 9 
24 A634, .A632 X 80C073 88 .6 21, .2 17. 0 1 .0 3. 9 
25 A634. A632 X 80C075 103, .8 19, .9 10. ,1 1 .1 3. 6 
26 A634, .A632 X S0C078 100, ,7 21, .2 6, .7 1 .0 2, .9 
27 A634, .A632 X 80C079 110, .8 20, .3 12, .5 2 .0 4. 0 
28 A634. A632 X 80C082 95, .5 18, .8 10, .2 1 .0 3, .6 
29 A634, .A632 X 80C083 75 .4 19, .9 14, .1 0 ,9 2, ,9 
30 A634, .A632 X 80C0S6 98, .4 20, .2 10, .2 1 .0 3. ,5 




































HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
B76, .FR19 X 80C001 88 .9 19, . 1 10. , 1 1. ,0 3. 5 
B76, .FR19 X 80C005 85, .8 20, 4 10, 4 1. 5 3. ,5 
B76. FR19 X 80C008 90, .9 21, 8 9. 4 2. ,0 3. ,1 
B76, .FR19 X 80C012 86. 1 20, .8 8. 6 1. 0 2. 9 
B76, .FR19 X 80C014 93, .6 21, .6 17. 8 1. 9 4. 0 
876. FR19 X 80C015 91. ,7 21, .2 24. 4 1. ,5 4, ,0 
B76. FR19 X 80C016 97. 8 22 ,6 10. 6 2. 4 4, ,0 
B76. ,FR19 X 80C017 95. 8 20, ,5 30. 3 1. 0 2, 9 
B76. FR19 X 80C023 82. ,4 20, .4 17. 9 1. . 1 4, .0 
B76. ,FR19 X 80C025 92. 6 19, 6 26. 0 1. 6 3, 1 
B76. ,FR19 X 80C030 79. 4 21, ,6 16. 8 2. 0 3, 5 
B76, .FR19 X 80C031 83. 1 20, .9 19. ,5 1. ,0 4, ,1 
B76. ,FR19 X 80C035 91. 7 20, .3 18. 1 1. 9 3, .9 
B76. FR19 X 80C037 82. 0 20, .8 14. 8 0. 9 3, 4 
B76, .FR19 X 80C039 97. ,0 20, .3 25. ,5 1, .0 4. 0 
B76. ,FR19 X 80C042 93. 2 21, .6 24. 3 1. ,0 4. . 1 
B76. FR19 X 80C046 74. 8 20, .1 19. , 1 1. 0 3. ,5 
B76. FR19 X 80C047 101. 6 20, , 1 7. ,8 2. 5 4. ,0 
B76. FR19 X 80C056 78. 8 20, 3 17. 2 1. 0 3. 0 
B76. ,FR19 X 80C057 75. 7 20, .6 24. 2 1. ,0 3. 4 
B76. FR19 X 80C060 87. ,7 21, .5 17. ,5 1. ,0 3. 6 
B76 .FR19 X 80C063 85, .8 21 .0 19. ,2 1, .0 3, .6 
B76 .FR19 X 80C072 81, .5 20 .6 11. , 1 1, .0 2. ,9 
B76 .FR19 X 80C073 77, .0 19 .5 17. 9 1, 0 4. ,0 
B76, .FR19 X 80C075 72, .8 22 .5 11. 7 1. 5 3. 4 
B76, .FR19 X 80C078 93, .9 21 .5 4. ,6 2, .0 3. . 1 
B76, .FR19 X 80C079 93, .9 20 .4 22. ,3 1. 0 3. 6 
B76, .FR19 X 80C0S2 83, .0 18 .9 23. ,2 1, .0 2. 9 
B76, .FR19 X 80C083 81, .1 18 .5 11. 9 0, .9 3. 0 
B76, .FR19 X 80C086 84, .9 21 .2 10. ,4 1, .0 3. ,1 
B76, .FR19 X 80C087 87, .1 22 .3 14. , 1 2, .0 3. 9 
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Table A16. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
63 A635 .GDI X 80G001 87 . 1 19 . 1 3, .5 1, 0 3. ,0 
64 A635 • GDI X 80G005 94, .7 20 .4 6 .1 1, 0 3. . 1 
65 A635 • GDI X 80C008 91, .0 22, .6 1, .7 2, .0 3. ,0 
66 A635 .GDI X 80C012 98, .0 20, .8 3, 4 1, .0 3. ,0 
67 A635 • GDI X 80C014 94, .0 21, 3 5, .9 1, .0 4. ,0 
68 A635 .GDI X 80G015 89, .4 22, .3 3, .5 1, .5 4. 0 
69 A635 .GDI X 80G016 123, .5 21, .7 4, 6 1, 0 3. . 1 
70 A635 .GDI X 80C017 90. ,5 20, .3 15, .8 1, .0 3. 0 
71 A635 .GDI X 80C023 83, 2 19, .4 10, .2 0, .9 4. 0 
72 A635 .GDI X 80C025 100, ,3 20, .2 9, .9 1, 0 2. ,9 
73 A635 .GDI X 80C030 94, ,6 19, .9 7, .5 1. 5 3. ,0 
74 A635 .GDI X 80C031 90. ,8 19, .2 7, .8 0, .9 3. ,  1 
75 A635 .GDI X 80C035 99. ,2 20, , 1 4, .9 1, .5 4. 0 
76 A635 .GDI X 80C037 95. ,6 20. ,3 5, .8 1, .0 3. ,0 
77 A635 .GDI X 80C039 94. ,7 20. 3 8, .2 1, .0 3. ,9 
78 A635 .GDI X 80C042 106. ,7 20. .6 21, .4 1, .0 4. 0 
7'J A635 .GDI X 80G046 88. 3 20. . 7 16, .3 0, .9 3. ,9 
80 A635 .GDI X 80C047 105. ,0 21. 9 2, .5 1, 0 3. 0 
81 A635. GDI X 80G056 98. ,2 19. 7 6, ,8 1, 0 3. ,0 
82 A635. • GDI X 80G057 79. ,8 20. 2 20, ,6 1, .0 3. ,0 
83 A635, .GDI X 80G060 88. ,0 20. . 1 1, .8 0, .9 3. ,  1 
84 A635 .GDI X 80C063 97. ,9 21, .3 12, .2 1, .0 3. 9 
85 A635 .GDI X 80G072 89. ,5 20, .0 5, 2 0, .9 3. .2 
86 A635, .GDI X 80C073 92. 0 20, .7 5, .4 1, 0 3. ,4 
87 A635 .GDI X 80C075 100. ,6 19, .8 4, 0 1, 0 2. ,9 
88 A635, .GDI X 80C078 104. ,5 21, . 1 3, .1 1, .0 2. ,6 
89 A635, .GDI X 80C079 83. ,4 20, .2 2, .6 1, .5 3. 0 
90 A635 .GDI X 80C082 69. ,8 18, 8 10, .3 1, 5 3. 0 
91 A635, .GDI X 80C083 92. ,6 20, .3 3, ,5 1, 0 2. 5 
92 A635. GDI X 80G086 82. ,0 22, .4 16, 6 1, .0 2. 9 
93 A635, • GDI X 80C087 87. ,5 21, .5 11, .8 1, .4 3. 5 
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Table A16. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 1 % 1-5 rating 
94 A634 .A632 X 80C090 99 .5 19 .8 11. 0 1, 0 3, 4 
95 A634, .A632 X 80C092 91, .3 20 .6 22. 6 1, .0 4, .3 
96 A634. A632 X 80C095 87. 9 19, 7 12. 0 1, .0 3, . 1 
97 A634, A632 X 80C099 82, . 1 19, .8 15. ,8 1, 0 3, .9 
98 A634. A632 X 80C100 68, .2 18, 9 18. 5 1, .0 4, .4 
99 A634. ,A632 X 80C103 98, ,6 22, .2 10. 3 1, .1 4, .0 
100 A634, .A632 X 80C105 83, ,7 18, .9 1. ,9 1, .0 4, , 1 
101 A634, A632 X 80C108 99. ,3 19, .6 4. ,4 1, .0 4, . 1 
102 A634, .A632 X 80C109 94. ,2 20, .2 13, ,6 1, .5 4, . 1 
103 A634, .A632 X 80C113 87, ,3 17, .6 10, .9 1, .5 5, .1 
]04 A634, .A632 X 80C117 83, . 1 17, .8 14, ,9 1, .0 3, .6 
105 A634, .A632 X 80C120 82, .8 19, 2 26, .2 1, 0 4, .4 
106 A634, .A632 X 80C124 82, .1 18, 8 14, .3 1, 0 4, ,5 
107 A634, .A632 X 80C126 100, 4 19, .7 17, ,6 0, ,9 4, .5 
108 A634. ,A632 X 80C127 91, .6 20. ,0 9, .5 1, 5 4, .0 
109 A634. A632 X 80C130 91, .1 20, 3 12, .3 1, .0 4, .7 
110 A634. A632 X 80C131 82, 4 18, .8 19, ,6 1, .0 4, .0 
111 A634. A632 X 80C132 99, ,0 20, ,6 21, ,3 1, 1 4, .0 
112 A634. ,A632 X 80C134 88, ,3 19, ,3 9, .2 1, .0 3, .0 
113 A634. ,A632 X 80C135 110, ,3 20, ,8 3, ,4 1, 0 4, ,0 
114 A634. ,A632 X 80C139 77, ,6 19, .0 16, ,3 1, 4 4, .0 
115 A634. A632 X 80C141 82, ,5 19, .2 14, ,4 1, .0 4, . 1 
116 A634. A632 X 80C145 99, 0 20, .4 6, , 1 1, .0 3, ,5 
117 A634, .A632 X 80C146 83, .9 21, 4 8, .0 2, 0 4, ,0 
118 A634 .A632 X 80C153 63 .3 19 .5 14, ,5 2, 0 2, .9 
119 A634, .A632 X 80C157 95, 8 20 .0 12, .5 1, .0 4, .0 
120 A634, ,A632 X 80C158 85, .3 19 .4 30, ,1 1, 0 3, .9 
121 A634 .A632 X 80C159 79, 8 19 ,6 22, ,6 1, .0 3, .4 
122 A634, .A632 X 80C161 92, .7 18, 0 9, 4 1, .5 3, .5 
123 A634. A632 X 80C163 64, .8 20 .3 17, ,8 1, .0 4, .5 
124 A634. A632 X 80C165 97, .8 22 .6 8, .4 2, 0 4, ,0 
Table A16. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
125 B76 .FR19 X 80C090 85. 6 21. 4 18. .1 1 .1 3, .0 
126 B76 .FR19 X 80C092 76, 2 20. 8 18. 7 1. 0 4, . 1 
127 B76 ,FR19 X 80C095 95. 9 20. ,2 18. 8 1. 0 3, ,9 
128 B76 .FR19 X 80C099 88, .5 19. 9 26. ,4 1. 0 4. ,0 
129 B7Ô, .FR19 X 80C100 87. ,2 18. ,8 17. , 1 1. 0 4. ,0 
130 B76, .FR19 X 80C103 76, .5 21. 7 23. ,3 1. ,0 4. 0 
131 B76 .FR19 X 80C105 82, 2 21. 3 12. 8 1. 0 4. ,0 
132 B76, .FR19 X 80C108 94, .5 20. 2 13. ,1 1. 0 4. ,0 
133 B76, .FR19 X 80C109 92, .7 20. 2 27. 0 1. 5 4. ,0 
134 B76 .FR19 X 80C113 84, .0 19. 4 29. 4 1. ,5 4. ,5 
135 B76 .FR19 X 80C117 87, .9 18. 5 22. 2 1. ,0 3, ,5 
136 B76 .FR19 X 80C120 96, .5 20. 3 49, .7 1. 0 4, .0 
137 B76, .FR19 X 80C124 100, .5 19. 3 28 .6 1. ,0 4. , 1 
138 B76 .FR19 X 80C126 86, ,3 19. 4 11, .1 1. ,1 4. ,0 
139 B76, .FR19 X 80C127 96, .5 21, ,7 13. ,4 1. 5 3. 9 
140 B76 .FR19 X 80C130 96, , 1 21, .3 11, .5 1. ,0 4. ,4 
141 B76, .FR19 X 80C131 77, .6 18, .5 16, .4 1. 0 4. 0 
142 B76, FR19 X 80C132 95, , 1 22, .3 28, .6 1. 0 3. 9 
143 B76, FR19 X 80C134 86, .9 19, 4 11, .8 1. 0 3. 5 
144 B76, .FR19 X 80C135 91, .3 19, .9 13, .5 1. 0 3. ,5 
145 B76, .FR19 X 80C139 90, , 1 20, .0 23, ,0 1. ,0 4. ,0 
146 B76 .FR19 X 80C141 87, .3 21. 4 21. 7 1 .0 4, ,0 
147 B76 .FR19 X 80C145 89 ,0 21. ,0 18. 2 1. 0 4, .0 
148 B76, .FR19 X 80C146 86, .8 21. 8 23. 3 1. 5 4, .0 
149 B76 .FR19 X 80C153 81. ,7 19. ,3 12. 8 1. 0 3, 1 
150 B76, .FR19 X 80C157 89. 0 23. ,1 15. 8 1. 0 3, 5 
151 B76, .FR19 X 80C158 91. .1 19. ,3 24. 0 1. 5 3, 6 
152 B76 .FR19 X 80C159 101. 6 21. 4 28. 0 1. 0 3, 0 
153 B76 .FR19 X 80C161 91. ,5 18. 8 7. 9 1. 0 3, 6 
154 B76, .FR19 X 80C163 83. ,0 20. 7 18. ,4 1 .6 4, , 1 
155 B76 .FR19 X 80C165 101, .4 21. ,4 12. 1 1, .4 4, ,0 
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Table A16. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o 7o 1-5 rating 
156 A635. CDl X 80C090 92. 1 19. ,6 7. ,9 1, 0 3. 1 
157 A635, .CDl X 80C092 75. 6 20. ,3 8. ,6 1, .0 4. 0 
158 A635, .CDl X 80C095 79. 9 21. ,9 5. ,2 1, .1 3. 0 
159 A635, .CDl X 80C099 79. 4 20. ,9 3. ,0 1, 0 4. 0 
160 A635 .CDl X 80C100 93. 0 20. ,9 8. ,8 1, 0 3. ,9 
161 A635 .CDl X 80C103 85. 9 21. ,0 7. ,8 1, .0 3. ,2 
162 A635, .CDl X 80C105 89. 8 19. ,3 9. ,7 1, .5 3, 9 
163 A635 .CDl X 80C108 101. 1 20. .5 1. ,6 1, .4 4, 4 
164 A635. CDl X 80C109 84. 4 19. 6 12. ,2 1, 5 4. ,0 
165 A635, .CDl X 80C113 93. 8 19. ,2 7. ,7 1, .0 4. ,0 
166 A635, .CDl X 80C117 73. 4 18. 8 6. ,6 1, 0 2. ,8 
167 A635, .CDl X 80C12P 90. 0 18, .9 27. ,5 1, 0 4. , 1 
168 A635 , .CDl X 80C124 93. 9 19. .9 11. , 1 1, .0 3, 9 
169 A635, .CDl X 80C126 88. 9 21. ,1 5. ,4 1, 0 4. ,2 
170 A635, .CDl X 80C127 94. 5 19, ,9 10. ,2 1, 5 3, .9 
171 A635, .CDl X 80C130 81. 3 22, .8 3. 7 1, .0 4. , 1 
172 A635 , .CDl X 80C131 90. 5 18, ,8 7. 7 1, .0 3, .1 
173 A635, .CDl X 80C132 102. 1 19, .9 17. 3 1, 1 4. 0 
174 A635, .CDl X 80C134 88. 1 19, ,3 10. ,2 1, .0 2, .6 
175 A635, .CDl X 80C135 85. 7 20, ,1 5, ,8 1, .0 3, 4 
176 A635, .CDl X 80C139 91. 0 20, .0 14. ,6 1, .0 4, 0 
177 A635 .CDl X 80C141 95. 8 19, .4 3, .4 1, .0 3, .1 
178 A635 .CDl X 80C145 91. 8 21, .4 10, .0 1, .5 3, .4 
179 A635 .CDl X 80C146 98. 9 20, .8 11, .7 1, .0 3, .4 
180 A635 .CDl X 80C153 94. 3 19, .5 6, .0 1 .5 3, .0 
181 A635 .CDl X 80C157 94. 4 23, .6 11, .0 1 .0 3, .0 
182 A635 .CDl X 80C158 86. 8 19, .3 23, .1 1 .5 4, .1 
183 A635 • CDl X 80C159 79. 0 20, .5 2, .7 1 . 1 3, .0 
184 A635 .CDl X 80C161 90. 3 18, .9 4, .3 1, .0 3, .0 
185 A635 .CDl X 80C163 87. 5 20, .5 14, .4 1 .0 4, .5 
186 A635 .CDl X 80C165 96. 4 21 .9 7, .6 1 .5 4, .0 
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Table A16. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 A634.A632 X A619 97 .6 20, .0 5, .2 1, .0 3. 1 
188 A634.A632 X A619 100, .9 20, 8 6, .7 1, .5 3, .0 
189 B76.FR19 X A619 77, 3 21, .6 13. 7 1. 5 3, .0 
190 B76.FR19 X A619 92, .0 21. 5 17. 2 1. 5 2. 6 
191 A635.CD1 X A619 94, .9 20. 4 3. 4 1. 0 3. 0 
192 A635.CD1 X A619 105. ,9 21. 9 2. 6 1. ,0 2. ,5 
193 A632 X A619 84. ,5 20. . 1 8. 8 0. ,9 3. 5 
194 A632 X A619 84. ,9 20. 7 9. 0 1. ,0 3. ,2 
195 A635.A632 X FR16 61. 2 19. ,3 13. ,6 1. 0 3. ,0 
196 A635.A632 X FR16 83. ,8 19. ,7 22. ,6 1. ,0 2, ,9 
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Table A17. Entry means for the testcrosses grown in Experiment 01 
averaged across eight environments 
TRAIT 










1 A634 .A632 X 80C001 82 .8 18, .8 12 .7 1, 7 3, , 1 
2 A634 .A632 X 80C005 89 .1 21, .2 19 .1 1, .3 3, .0 
3 A634 .A632 X 80C008 83 .2 21, .3 14 .9 1, .6 3, .0 
4 A634 .A632 X 80C012 96 .0 19, .4 8 .4 1, .4 2, .9 
5 A634 .A632 X 80C014 95 .3 21, .4 17, .9 1, .8 3, .5 
6 A634 .A632 X 80C015 95 .1 22. ,5 22 .8 1, 7 3, .7 
7 A634 .A632 X 80C016 89 .9 20. 7 11, .9 2, .1 3, 4 
8 A634 .A632 X 80C017 98 .7 20. ,6 23, .0 1. 4 3, .3 
9 A634 .A632 X 80C023 78 .1 20. 8 26, .8 1, .3 3. 3 
10 A634, .A632 X 80C025 86 .6 20. . 1 23, .1 1, .5 3. ,0 
11 A634, .A632 X 80C030 84 .6 20. ,6 21, .9 2, .0 3. 1 
12 A634 ,A632 X 80C031 91 .6 19. 5 22, .8 1, .8 3. 5 
13 A634, .A632 X 80C035 96 .0 21. ,5 18, .5 2. 0 3. ,4 
14 A634, .A632 X 80C037 84 .6 20. ,8 18, .4 1. 6 2. ,9 
15 A634, A632 X 80C039 91 ,2 20. ,1 17, .8 1, .6 3, .5 
16 A634. A632 X 80C042 94 .2 20. 4 20. 7 1. 3 3, .3 
17 A634, .A632 X 80C046 81 .9 20. 2 23. 6 1. 3 3, 2 
18 A634. ,A632 X 80C047 96 .1 19. 8 12. 7 1. 6 3. 6 
19 A634. A632 X 80C056 98 .0 20. ,6 13. 8 1. ,4 3, ,3 
20 A634. A632 X 80C057 99 .3 21. ,4 20. 6 1. ,5 3. ,1 
21 A634, ,A632 X 80C060 92, .8 21. ,7 19. 1 1. ,4 3. 2 
22 A634, .A632 X 80C063 89 .4 20. ,6 17, .9 1, .3 2, 8 
23 A634, .A632 X 80C072 85 .6 21. ,0 13, .6 1. 3 2, ,6 
24 A634, .A632 X 80C073 88 .2 20. ,8 27, .6 1. 2 3, 2 
25 A634, .A632 X 80C075 96 .0 20. 2 18, 5 1. ,6 3, ,1 
26 A634, .A632 X 80C078 95, .8 21. 7 10, 4 1. ,4 3. ,0 
27 A634, A632 X 80C079 96, .0 20, 0 17, .3 1. ,5 3. ,3 
28 A634. A632 X 80C082 84, .0 19. 2 21, .9 1. 4 3. ,4 
29 A634, A632 X 80C083 81, .4 20, 0 23. 5 1. 3 2. ,6 
30 A634. ,A632 X 80C086 86, .2 20, .9 19. 3 1. 3 2, 9 
31 A634. ,A632 X 80C087 89, .5 21, 4 15. ,1 1. ,7 3. ,1 
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Table Al7. (continued) 
ENTRY HYBRID 
32 B76 .FR19 X 80CQ01 
33 B76 .FR19 X 80C005 
34 B76 .FR19 X 80C008 
35 B76, .FR19 X 80C012 
36 B76 .FR19 X 80CQ14 
37 B76, .FR19 X 80C015 
38 B76, .FR19 X 80C016 
39 B76 .FR19 X 80C017 
40 B76, FR19 X 80C023 
41 B76. FR19 X 80C025 
42 B76. ,FR19 X 80C030 
43 B76, FR19 X 80C031 
44 B76. FR19 X 800035 
45 B76. ,FR19 X 80C037 
46 B76, .FR19 X 80C039 
47 B76 .FR19 X 80C042 
48 B76, .FR19 X 80C046 
49 B76. ,FR19 X 80C047 
50 B76. FR19 X 80C056 
51 B76. FR19 X 80C057 
52 B76. ,FR19 X 80C060 
53 B76, .FR19 X 80C063 
54 B76 .FR19 X 80C072 
55 B76 .FR19 X 80C073 
56 B76, .FR19 X 80C075 
57 B76 .FR19 X 80C078 
58 B76. FR19 X 80C079 
59 B76. ,FR19 X 80C082 
60 B76. ,FR19 X 80C083 
61 B76, .FR19 X 80C086 
62 B76. FR19 X 80C087 
TRAIT 
YLD MST PSL RL EH 
q/ha % 7c 1' -5 rating 
80.8 19, .6 17, .3 1 .5 3.1 
89.0 20 .8 22, .5 1 .3 3.0 
86.4 21, ,3 18, .1 1 .6 2.9 
91.1 20, ,5 9, ,4 1 .3 2.9 
95.1 22, 4 23. 6 2 .0 3.5 
94.1 23 .6 25, .5 1 .8 3.6 
87.0 22, .4 16, .7 2 .2 3.3 
90.0 21, .6 25, ,6 1 .2 2.9 
82.7 20, .6 26, .0 1 .2 3.4 
86.5 21, .1 29, .8 1 .9 3.1 
84.3 22, .3 29, .8 2 .0 3.1 
86.2 21. 0 26. ,2 1 .4 3.3 
91.5 21. ,6 19. ,1 1, .7 3.4 
80.5 21. 0 24. 2 1, .3 2.9 
88.3 21, .2 29. 3 1 .6 3.5 
86.6 21, .8 29, ,9 1 .4 3.2 
86.7 20, .5 25. .5 1 .4 3.2 
94.8 21, .3 23. ,0 1 .8 3.5 
90.3 21, .2 22. 3 1 .4 3.2 
88.2 22. ,0 25. ,6 1, 8 3.0 
82.7 22. ,3 27. ,9 1, .4 3.1 
83.8 20, .9 30, ,1 1 .3 3.0 
79.7 21, ,8 16. ,5 1 .2 2.8 
88.0 20 .7 25, .0 1 .1 3.3 
91.2 21, .5 22, .0 1 .5 3.0 
93.4 22, .1 16, .6 1 .5 3.0 
94.2 21, 4 19, .9 1 .3 3.3 
84.3 19, .6 29, .6 1 .4 3.0 
83.3 20, .2 26, .9 1 .5 2.7 
86.2 21. 5 24.4 1 .3 3.1 
89.5 22. 0 17. 8 1 .5 3.2 
231 
Table A17. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
63 A635 • CDl X 80C001 82 .9 19, .2 7, .3 1, .2 2, .7 
64 A635 .CDl X 80C005 86 .7 21, .2 13, .5 1, .2 2, .9 
65 A635, .GDI X 80C008 85 .8 21. ,7 11, . 1 1, .5 2, 9 
66 A635, .CDl X 80C012 84, .1 19, .5 7, .5 1, .1 2, .8 
67 A635 ,CD1 X 80C014 89. 1 22, .2 14, .7 1, .8 3, .2 
68 A635, • GDI X 80G015 88. 5 23. 3 18, .5 1, .8 3, .0 
69 A635. GDI X 80C016 91, .5 21, .8 8, .8 1, .6 2 .9 
70 A635 • GDI X 80C017 85, .0 21, .3 12, 5 1, .2 2, .7 
71 A635, .GDI X 80C023 77, .8 21, .3 22, .4 1, .3 3, .0 
72 A635, .GDI X 80C025 76. 6 21, .4 16, .3 1, .6 2, 7 
73 A635. GDI X 80C030 81. 3 21. 6 20, . 1 1, .7 2, .7 
74 A635. GDI X 80C031 84. 9 20. 2 15. 1 1, .4 3. ,0 
75 A635, GDI X 80C035 89. 9 20. 9 11. 1 1, .6 3. 3 
76 A635, .GDI X 80C037 78, .4 21, .3 15, .6 1, .5 2. 8 
77 A635, .GDI X 80C039 92. 9 21, .1 15, .9 1, .4 3. 4 
78 A635, .GDI X 80C042 91. 7 20. 8 18, .3 1, .2 3. ,0 
79 A635. GDI X 80C046 78. 1 20, .9 21. ,8 1, .3 3. ,1 
80 A635, GDI X 80G047 99, .1 20. ,9 11. 3 1, .3 3. ,1 
81 A635, .GDI X 80C056 86. 3 21. 2 13. 1 1, .3 2. ,9 
82 A635. GDI X 80C057 91. ,9 21. ,3 21. 3 1. ,4 2. ,9 
83 A635, .GDI X 80C060 84. 1 21. 1 11. 4 1, .2 2. 7 
84 A635, • GDI X 80C063 84, .8 20, .5 14, .3 1, .0 2, .6 
85 A635 .GDI X 80C072 76, .8 20, .9 8, 8 1, .5 2, .6 
86 A635, .GDI X 80C073 85. 9 20, .0 22, .0 1, .0 3. 0 
87 A635, .GDI X 80C075 88. 8 20. 7 13, .6 1, .2 2. 7 
88 A635 .GDI X 80C078 88. 3 22. 4 8, .4 1, 4 2. 6 
89 A635. GDI X 80C079 89, .6 20. ,8 16, .0 1, .3 3. ,1 
90 A635, .GDI X 80C082 73. 7 19. 6 16, .1 1, .3 3. 1 
91 A635, .GDI X 80C083 78, .1 20. 3 17, .9 1, .1 2. 2 
92 A635, .GDI X 80C086 76. 6 21. 8 16, .9 1, .1 2. 6 
93 A635, .GDI X 80C087 88, .9 21. 9 9, .6 1, .4 3. 1 
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Table Al7. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
94 A634, .A632 X 80C090 90 .3 20, .0 27, .7 1 .4 3, .2 
95 A634, .A632 X 80C092 92 .5 21, .3 17, .4 1 .6 3, .7 
96 A634, .A632 X 80C095 81 .7 21, .4 22, .7 1 .4 2, .8 
97 A634, .A632 X 80C099 83 .7 21, .8 32, .3 1 .4 3, .9 
98 A634 .A632 X 80C100 85 .6 20, .2 29 .1 1 . 6 3, .7 
99 A634, .A632 X 80C103 84 .2 23, .1 19, .7 1 .5 3, .5 
100 A634, A632 X 80C105 88 .7 21, ,5 9, .8 1 .5 3, .5 
101 A634, .A632 X 80C108 90, .9 20, .8 13, ,1 1 .6 3, .4 
102 A634, A632 X 80C109 93 .6 21, .0 22 ,6 1 .5 3, .6 
103 A634. ,A632 X 80C113 101, .0 18, .9 20 ,3 1 .7 4, .1 
104 A634, A632 X 80C117 78, .9 18, .6 19. 3 1 .7 3, .0 
105 A634, .A632 X 80C120 96, .0 20. ,3 36 ,9 1 .3 3, .8 
106 A634. ,A632 X 80C124 89, .6 19, .7 27 ,8 1 .8 3, .9 
107 A634. ,A632 X 80C126 91, .4 20 ,6 15, 2 1 .3 3, .8 
108 A634. A632 X 80C127 98, .2 21. 2 16. 8 2 .1 3, .5 
109 A634, .A632 X 80C130 90, .2 21. ,0 25. ,0 1 .4 3, .9 
110 A634, A632 X 80C131 88, .4 19. 6 19. ,2 1 .6 3, .5 
111 A634. A632 X 80C132 96, .1 21. ,2 26. 9 1 .4 3. ,4 
112 A634, .A632 X 80C134 92, .0 19. ,6 19. ,9 1 .3 2. 7 
113 A634, A632 X 80C135 97, .5 21. 1 10. 2 1 .7 3. ,4 
114 A634. A632 X 80C139 87, .4 20. ,5 25. ,8 1 .8 3. ,3 
115 Â634, .Â632 X 80C141 92, .8 20, .7 23, .0 1 .2 3, .5 
116 A634, A632 X 80C145 88 .8 23, .0 25, ,1 1 .5 3 .4 
117 A634, A632 X 80C146 94 .4 21, .8 18. 0 1 .9 3, .6 
118 A634, .A632 X 80C153 79, .7 20, .2 22. ,7 1 .9 3, .0 
119 A634, A632 X 80C157 91, .4 23 ,3 20. 9 1 .2 3, ,9 
120 A634, .A632 X 80C158 80, .1 19, ,9 33. ,9 1 .9 3. 8 
121 A634, .A632 X 80C159 88, .6 20. 8 23. ,8 1 .3 2. 9 
122 A634, .A632 X 80C161 92, .5 19. 9 11. ,4 1 .5 3, .1 
123 A634 ,A632 X 80C163 85, .3 20, .2 29. ,4 1 .5 3. 7 
124 A634, A632 X 80C165 91, .7 24. ,3 11. ,0 1 .7 3. 4 
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ENTRY HYBRID YLD MST PSL RL 
q/ha % % 1-5 
125 B76 .FR19 X 80C090 87 .5 21, .6 23 .3 1 .2 2, .9 
126 B76 .FR19 X 80C092 85, .0 20, .9 22 .7 1 .3 3, .6 
127 B76 .FR19 X 80C095 82, .6 21, . 1 20 .7 1, .5 3, 2 
128 B76, .FR19 X 80C099 86, .7 22. 0 35 .5 1, .6 3, .7 
129 B76, .FR19 X 80C100 87, .5 20. ,4 24, .9 1, .5 3, .5 
130 B76, .FR19 X 80C103 85. 5 22. 3 29, .5 1, 4 3, .3 
131 B76 .FR19 X 80C105 85, 0 21, ,9 16 .4 1, .7 3 .4 
132 B76, .FR19 X 80C108 88, .7 21. 5 17 .0 1, .5 3 .4 
133 B76 .FR19 X 80C109 84, .6 21. ,6 30 .2 1, .7 3, .6 
134 B76, .FR19 X 80C113 97. 9 20. ,0 24, ,6 1, .7 3, .8 
135 B76, .FR19 X 80C117 74. . 1 19. ,7 19, .3 1, .5 2, .9 
136 B.76. FR19 X 80C120 91. 2 21. 3 44, .7 1, 3 3. 6 
137 B76. FR19 X 80C124 86. 9 20, ,8 34, ,7 1. 7 3. 7 
138 B76, .FR19 X 80C126 83, .0 20. 6 19 .0 1, .4 3, .4 
139 B76. ,FR19 X 80C127 89. ,8 22. ,1 17, .5 2, .1 3, .5 
140 B76, ,FR19 X 80C130 94. 2 22. . 1 25, .9 1, .3 4, 1 
141 B76. FR19 X 80C131 82. ,8 19, .8 27, .1 1, .3 3, .5 
142 B76. FR19 X 80C132 87. 1 21, ,8 33, ,7 1, .4 3, .5 
143 B76. ,FR19 X 80C134 87, ,6 19, ,8 23. ,1 1. ,4 3. ,0 
144 B76, .FR19 X 80C135 87. ,9 21, ,1 14. ,4 1. 4 3. 5 
145 B76, .FR19 X 80C139 88. 2 21, ,3 28, 4 1. 5 3. ,5 
146 B76, .FR19 X 80C141 86, .6 20. ,9 26 .5 1, .1 3, .4 
147 B76, .FR19 X 80C145 88, 6 23. ,1 25 .5 1, .4 3, 5 
148 B76, .FR19 X 80C146 91. ,9 22. 8 26, ,5 1, .8 3, 8 
149 B76, .FR19 X 80C153 80. ,7 21. 5 25, ,7 1. 5 2. ,8 
150 B76. FR19 X 80C157 87. ,8 24, .3 26, .3 1. 4 3. ,3 
151 B76, ,FR19 X 80C158 91. 8 21, .0 26, .9 2. ,0 3. ,7 
152 B76, .FR19 X 80C159 90. 9 22, .3 25, ,7 1, .2 3. 0 
153 B76, .FR19 X 80C161 88. ,1 20. 0 12 .4 1, .4 3, 1 
154 B76, .FR19 X 80C163 88. ,1 20, .8 29, .5 1. 7 3. ,6 
155 B76. ,FR19 X 80C165 93. 8 22, ,8 12, ,2 1. ,5 3, 4 
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Table A17. (continued) 
TRAIT 










156 A635 • GDI X 80G090 91 .5 20, .4 10, .5 1.3 2, 9 
157 A635 • GDI X 80G092 85 .1 20, .3 13, .2 1.6 3, 3 
158 A635 .GDI X 80G095 82 .1 21, .3 12, .3 1.2 3, .0 
159 A635 • GDI X 80G099 86 .3 21, .9 23, 5 1.4 3. ,4 
160 A635 • GDI X 80C100 91, .8 20, .4 19, 4 1.4 3. 3 
161 A635 • GDI X 80G103 81 .5 22, ,9 15, 5 1.6 3. ,1 
162 A635 .GDI X 80G105 88 ,5 21, ,3 10.6 1.9 3, 3 
163 A635 .GDI X 80G108 89, .8 21. ,9 7, 8 1.8 3, .4 
164 A635 .GDI X 80G109 83, .2 20, ,8 21, 2 1.3 3. 4 
165 A635 • GDI X 80G113 97 .5 20, .2 13, .9 1.5 3, .8 
166 A635 .GDI X 80C117 78, .8 18, .7 10, .1 1.5 2, .7 
167 A635 .GDI X 80C120 96, .5 20, .1 25, .8 1.2 3. ,4 
168 A635 .GDI X 80C124 87, .3 20, .6 25, .5 1.5 3. 4 
169 A635 .GDI X 80C126 83, .8 21, .3 12, .1 1.2 3, .4 
170 A635 .GDI X 80G127 91, .6 22, ,0 10, 6 1.9 3, .2 
171 A635 .GDI X 80G130 90, .2 21, ,9 15, , 1 1.3 3, .6 
172 A635 .GDI X 80G131 85, .3 20. ,3 13, .4 1.4 3, .1 
173 A635 .GDI X 80G132 93, ,6 22, ,2 22, ,7 1.3 3, 3 
174 A635. GDI X 80G134 86, ,4 19. 9 14. ,0 1.4 2, 6 
175 A635. GDI X 80C135 86, ,6 20, .5 6, 4 1.3 3, .1 
176 A635, .GDI X 80C139 87, ,3 20, ,2 19, .0 1.7 3. ,2 
177 A635, .GDI X 80C141 86, .2 20, .5 17, .3 1.1 3, 2 
178 A635 .GDI X 80G145 90, .5 23, .2 16, .0 1.3 3, .3 
179 A635 .GDI X 80G146 92, .1 22, ,0 13. ,9 1.3 3. ,1 
180 A635 .GDI X 80G153 79 .8 20, .5 22, .9 1.5 2, .6 
181 A635 .GDI X 80G157 86, .6 23, .9 13, .8 0.9 3. 3 
182 A635 .GDI X 80G158 86, .1 20, .6 31, .4 2.0 3, ,5 
183 A635 .GDI X 80C159 83, .5 20, .7 13, .8 1.2 2, ,5 
184 A635, .GDI X 80C161 84 .0 18, .9 8, .7 1.4 2, 7 
185 A635 .GDI X 80G163 83, .8 20, .8 23, .2 1.6 3, .6 
186 A635, .GDI X 80G165 84, .4 23, ,5 5, .0 1.4 3, .2 
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Table A17. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 A634.A632 X A619 91, .1 20, .6 16, .5 1 .7 2, .7 
188 A634.A632 X A619 89. 2 20, .7 16 .0 1 .5 2. 6 
189 B76.FR19 X A619 84 .0 21, .9 22 .5 1 .5 2, .8 
190 B76.FR19 X A619 90, .8 21. 7 25, .2 1 .4 2, .9 
191 A635.CD1 X A619 85. 5 21. ,1 13, .7 1 .3 2, .4 
192 A635.CD1 X A619 82. 0 21. ,6 12, .0 1 .2 2, 4 
193 A632 X A619 84, ,9 21. ,2 18, 8 1 .4 2, ,7 
194 A632 X A619 91. ,0 20. ,6 17, ,9 1 .3 2, ,7 
195 A635.A632 X FR16 78, ,5 20. ,2 14, 2 1 .3 2. ,6 
196 A635.A632 X FR16 83. 8 20. 3 13. 9 1 .2 2. ,7 
Table A18. Analyses of variance for the inbreds grown in Experiment 11 
at Ames, Iowa in 1982 
Mean squares 
Source df HS* HP* PSSI* PH EH 
Replications 5 98.78 40.04 24.67 761.33 244.36 
Genotypes 
Unadjusted 63 774.02** 490.03** 201.78** 2744.88** 1805.02** 
Adjusted 63 777.71** 485.17** 201.67** 2718.97** 1809.34** 
Blocks 42 32.98 21.27 10.98 119.82 46.72 
Error 
RGB 315 18.46 11.64 9.75 47.63 21.80 
Effective 17.32 10.87 9.73 39.90 19.45 
(273) (273) (273) (273) (273) 
L.S.D. (p=0.05) 1.52 1.20 1.14 7.29 5.09 
C.V. (%) 3.68 3.15 7.82 3.25 6.06 
® Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
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Mean squares 
EL^  Eppb EDC KD^  KRN* KW SP YLD 
112.48 41.92 8.26 24.95 9.46 67.27 15.38 181.01 
883.63** 350.71** 122.51** 732.67** 200.66** 772.49** 462.75** 1164.40** 
886.20** 351.10** 122.51** 732.09** 200.66** 772.00** 463.38** 1176.85** 













2.25 0.15 0.28 0.60 1.01 6.05 5.19 8.07 
14.55 14.07 6.33 8.54 6.01 7.73 5.69 16.73 
Table Al9. Entry means for the inbreds grown in Experiment 11 
at Ames, Iowa in 1982 
Trait 
HS HP PS SI PH EH EL ED 
Entry Line (days) (days) (days) (cm) (cm) (cm) (cm) 
1 80C001 33.6 29.0 14.7 188.3 57.4 7.7 4.1 
2 80C005 28.7 27.2 11.5 191.9 51.4 14.4 3.8 
3 80C008 31.4 30.2 11.2 188.0 50.3 16.1 4.1 
4 80C012 32.8 28.5 14.3 195.8 59.2 13.5 4.1 
5 80C014 38.2 35.9 12.3 214.1 80.8 13.1 4.5 
6 80C015 37.2 35.2 12.0 249.1 105.8 27.4 3.8 
7 80C016 41.7 32.3 19.5 179.2 62.0 4.7 3.9 
8 80C017 36.4 34.3 12.0 172.7 69.8 12.3 4.0 
9 80C023 36.5 32.9 13.7 187.4 93.4 17.1 3.7 
10 80C025 35.7 32.8 13.0 178.7 59.0 12.5 3.9 
11 80C030 30.6 28.7 12.0 174.3 54.1 13.0 4.0 
12 80C031 33.8 31.0 12.9 203.9 68.1 16.0 4.3 
13 80C035 35.9 31.9 14.0 219.9 61.3 16.0 3.8 
14 80C037 30.5 28.3 12.2 178.5 51.9 14.5 4.0 
15 80C039 31.5 31.5 10.0 205.6 70.7 14.1 4.0 
16 80C042 32.5 30.7 11.8 198.2 75.7 13.9 4.4 
17 80C046 35.1 32.3 12.7 187.0 65.8 13.1 3.9 
18 80C047 38.8 33.9 15.0 223.9 73.1 9.2 3.9 
19 80C056 37.7 34.1 13.5 212.8 78.1 14.1 4.0 
20 80C057 32.9 32.9 10.0 209.8 65.9 15.3 4.0 
21 80C060 31.4 29.8 11.5 189.8 65.7 13.4 4.2 
22 80C063 29.4 27.4 11.9 190.8 50.9 16.3 4.0 
23 80C072 31.6 29.4 12.2 154.7 51.4 12.4 4.2 
24 80C073 33.4 32.7 10.7 211.9 75.8 15.3 3.9 
25 80C075 32.5 31.8 10.7 196.3 57.0 13.5 4.2 
26 80C078 32.3 30.8 11.5 174.4 50.6 13.6 4.7 
27 80C079 33.7 32.3 11.3 198.2 67.9 16.7 3.8 
28 80C082 33.2 31.6 11.7 216.6 80.9 13.5 4.1 
29 80C083 32.4 31.1 11.3 174.2 51.5 12.5 4.3 
30 80C086 31.8 32.1 9.8 166.5 63.4 6.9 3.9 
31 80C087 37.8 33.9 14.0 196.6 79.9 15.0 4.2 
32 A619 31.4 30.1 11.3 173.8 43.5 13.4 4.3 
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Trait 
EPF KD KRN KW SP YLD 
Entry Line (mm) (rows) (g) (%) (q/ha] 
1 80C001 0.6 5.1 15.7 86,6 69.8 19.3 
2 80C005 1.0 6.3 12.4 68.1 85.5 47.2 
3 80C008 1.0 6.9 15.5 72.5 85.3 60.6 
4 80C012 1.0 6.2 14.7 81.0 77.7 55.9 
5 80C014 0.9 7.8 17.7 75.4 83.5 54.6 
6 80C015 1.7 6.7 15.1 67.6 82.0 66.4 
7 80C016 0.3 6.1 14.1 79.5 74.8 11.8 
8 80C017 1.0 6.6 16.3 60.1 79.7 40.7 
9 80C023 1.0 6.4 15.1 60.3 88.0 58.2 
10 80C025 0.9 6.3 14.2 75.3 74.8 30.0 
11 80C030 1.0 6.4 13.4 80.8 83.6 46.1 
12 80C031 1.0 5.9 13.9 68.9 80.1 61.6 
13 80C035 1.0 6.2 13.3 76.9 80.4 46.8 
14 80C037 1.0 7.3 14.9 70.7 84.9 55.3 
15 80C039 0.9 6.2 15.2 82.0 80.3 52.5 
16 80C042 1.0 7.8 16.4 67.7 80.9 61.2 
17 80C046 0.9 6.6 16.7 53.0 81.8 35.8 
18 80C047 0.8 5.4 15.3 70.3 81.6 26.9 
19 80C056 1.0 5.2 14.4 72.2 70.5 37.4 
20 80C057 1.0 7.2 14.5 66.3 84.6 58.0 
21 80C060 1.0 8.3 14.8 71.8 83.9 56.5 
22 80C063 1.0 6.4 14.9 63.7 83.3 53.9 
23 80C072 1.0 7.7 14.1 71.3 85.3 45.9 
24 80C073 1.0 5.8 15.3 65.9 82.4 52.3 
25 80C075 1.0 6.8 15.0 71.4 83.6 52.1 
26 80C078 1.0 7.1 16.0 85.7 78.2 52.4 
27 80C079 1.0 5.9 14.0 64.3 84.4 49.5 
28 80C082 0.9 5.9 14.2 70.3 78.3 44.9 
29 80C083 0.9 7.6 15.7 76.2 83.0 44.3 
30 80C086 0.6 7.7 12.8 77.9 86.8 26.5 
31 80C087 0.9 6.2 16.0 72.5 78.9 48.0 
32 A619 1.0 7.4 15.5 67.7 84.7 49.8 
Table A19. (continued) 
Trait 
HS HP PS SI PH EH EL ED 
Entry Line (days) (days) (days) (cm) (cm) (cm) (cm) 
33 80C090 37.1 32.5 14.5 127.9 42.2 9.4 3.3 
34 80C092 36.3 33.8 12.5 201.5 92.9 16.6 3.5 
35 80C095 34,5 32.8 11.7 194.2 77.5 11.8 4.0 
36 80C099 36.4 36.7 9.7 241.2 95.0 23.3 3.5 
37 80C100 36.0 34.2 11.7 180.1 87.7 16.4 3.6 
38 80C103 33.7 32.9 11.0 185.2 78.1 16.9 3.3 
39 80C105 38.5 36.3 12.3 215.1 90.7 13.7 3.7 
40 80C108 38.5 35.4 13.2 196.9 88.4 0.3 3.6 
41 80C109 38.4 33.3 15.0 222.6 90.7 8.8 3.8 
42 80C113 40.8 38.2 12.5 239.8 105.3 11.7 3.8 
43 80C117 35.6 32.1 13.4 177.4 60.6 12.4 3.9 
44 80C120 37.2 33.8 13.5 221.0 94.0 15.1 4.3 
45 80C124 34.4 34.4 10.1 204.7 91.1 14.9 3.6 
46 80C126 34.7 33.8 10.8 202.3 99.8 14.2 3.6 
47 80C127 39.4 37.1 12.2 194.7 75.6 12.1 3.9 
48 80C130 42.7 37.4 15.2 219.3 85.7 10.0 3.8 
49 80C131 34.2 32.9 11.3 216.9 82.5 17.3 3.8 
50 80C132 40.3 37.6 12.7 181.9 87.6 11.8 4.1 
51 80C134 42.3 35.0 17.3 164.8 50.9 8.5 3.8 
52 80C135 37.5 37.1 10.4 187.7 74.7 14.9 3.3 
53 80C139 39.6 35.7 13.8 189.3 68.0 10.4 4.1 
54 80C141 37.1 35.5 11.6 192.2 81.2 10.7 3.3 
55 80C145 42.8 37.7 15.0 197.6 87.2 10.6 4.2 
56 80C146 38.4 35.4 13.0 177.3 77.1 14.4 3.7 
57 D25 33.4 28.9 14.5 178.9 46.1 14.1 3.9 
58 80C157 43.2 37.1 16.0 210.0 93.6 9.7 3.9 
59 80C158 39.2 37.5 11.7 208.7 102.8 14.6 3.8 
60 80C159 37.7 33.1 14.6 162.6 49.8 18.1 3.7 
61 80C161 36.0 33.1 12.8 170.9 72.6 16.9 3.8 
62 80C163 34.5 33.2 11.3 206.2 99.4 12.5 4.2 
63 80C165 42.8 38.6 14.2 197.0 90.4 10.6 4.2 
64 A619 30.9 29.0 11.9 177.9 45.1 12.6 4.4 
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Trait 
EPF KD KRN KW SP YID 
Entry Line (mm) (rows) (g) (%) (q/ha) 
33 80C090 0.9 4.9 13.4 60.5 79.4 17.2 
34 80C092 1.4 4.9 14.6 52.7 81.3 39.2 
35 80C095 0.9 4.3 14.9 63.9 69.6 34.2 
36 80C099 1.6 5.3 14.0 57.1 82.8 59.4 
37 80C100 1.2 5.3 14.1 58.8 80.0 42.7 
38 80C103 1.0 5.0 13.2 64.8 80.2 46.8 
39 80C105 1.0 6.1 15.0 68.5 78.6 36.6 
40 80C108 0.0 5.1 11.1 48.3 65.4 -0.1 
41 80C109 0.7 6.2 13.4 60.7 81.9 29.6 
42 80C113 0.8 5.6 14.4 72.6 79.0 31.6 
43 80C117 1.0 6.8 14.2 59.2 84.2 43.0 
44 80C120 0.9 5.9 16.9 70.5 73.9 52.5 
45 80C124 1.0 5.5 13.0 87.6 79.6 42.4 
46 80C126 1.0 5.4 12.9 80.0 83.1 46.8 
47 80C127 0.9 5.6 14.7 66.0 75.2 32.6 
48 80C130 0.6 5.2 15.1 57.9 62.1 17.3 
49 80C131 1.0 5.2 16.2 54.9 83.8 58.6 
50 80C132 1.0 6.8 17.1 51.7 82.0 31.8 
51 80C134 0.6 6.4 16.0 57.8 80.9 23.2 
52 80C135 1.2 3.6 12.5 41.3 75.6 21.3 
53 80C139 0.8 6.2 14.8 70.2 81.5 31.5 
54 80C141 0.8 4.4 13.3 76.7 73.7 22.1 
55 80C145 0.9 6.5 16.0 75.2 73.1 35.1 
56 80C146 1.0 6.3 14.3 58.1 79.7 40.0 
57 D25 1.0 5.8 13.6 77.7 79.2 44.8 
58 80C157 0.8 5.9 16.8 58.3 74.7 22.1 
59 80C158 1.1 6.4 13.6 67.2 84.6 47.1 
60 80C159 1.5 4.6 13.9 64.6 76.5 41.3 
61 80C161 1.0 6.3 13.0 82.2 82.0 52.6 
62 80C163 1.1 7.4 14.0 72.9 83.8 51.1 
63 80C165 1.0 5.8 13.6 72.8 68.4 28.0 
64 A619 1.0 7.7 15.5 69.1 85.1 49.4 
Table A20. Analyses of variance for the inbreds grown in Experiment 11 
at Oilman, Iowa in 1982 
Mean squares 
Source df HS® HP^  PSSI* PH EH 
Replications 5 — 412.33 230.38 
Genotypes 
Unadjusted 63 —— —— 27 46.18** 2052.74** 
Adjusted 63 —— 2724.81** 2042.34** 
Blocks 42 —- 145.50 46.38 
Error 
RGB 315 — — —  50.60 24.32 








 ^Data not recorded. 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
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Mean squares 
EL^  EPPC ED^  KD^  KRN^  KW SP YLD 
115.11 53.28 15.30 51.16 20.92 36.02 39.37 146.02 
795.18** 347.74** 88.17** 748.95** 120.44** 571.27** 450.83** 1324.65** 
794.08** 346.88** 87.85** 748.95** 120.43** 571.19** 450.82** 1312.47** 













2.14 0.16 0.44 0.79 1.66 10.16 7.38 6.81 
16.48 16.50 9.89 11.28 10.02 12.47 8.15 17.29 
Table A21. Entry means for the inbreds grown in Experiment 11 
at Oilman, Iowa in 1982 
Trait 
G1 HS® HP® PSSI® PH EH EL ED 
Entry Line (days) (days) (days) (cm) (cm) (cm) (cm) 
1 80C001 —— 196.2 63.3 7.3 4.2 
2 80C005 192.2 47.7 13.1 3.7 
3 80C008 — — — —  — — 202.3 52.1 14.7 4.1 
4 80C012 — —  —  —  — —  — ——— 210.5 67.7 13.0 4.1 
5 80C014 — — — —  — — — — — — 230.3 85.3 13.1 4.5 
6 80C015 253.0 108.4 16.7 3.8 
7 80C016 — — — —  — — — — 202.2 69.4 5.1 4.0 
8 80C017 — —  — — — — — 189.8 72.4 11.3 4.1 
9 80C023 — — — 192.5 95.6 14.9 3.6 
10 80C025 — — — —  — — 191.6 65.8 12.0 3.8 
11 80C030 —  —  — —  —  178.7 59.2 13.0 4.0 
12 80C031 — — —  — —~ 212.5 75.2 13.3 4.3 
13 80C035 — 239.4 63.3 14.0 3.6 
14 80C037 — — — — —  —  — —  184.9 51.4 12.2 3.9 
15 80C039 ——— — — —— 209.5 73.5 12.9 4.0 
16 80C042 _____ _____ 217.6 79.8 11.9 4.4 
17 80C046 — — — —  — — — — — — — — 194.3 68.2 11.8 3.8 
18 80C047 232.3 86.9 7.1 3.8 
19 80C056 — —  —  — —  —  219.7 84.7 13.2 4.2 
20 80 CO 57 — — —  — 225.7 74.7 14.7 4.1 
21 80C060 — — 197.4 68.0 10.7 4.2 
22 80C063 — — 200.4 50.1 14.4 3.9 
23 80C072 165.7 55.2 10.3 4.1 
24 80C073 —  — 222.3 78.5 12.5 4.0 
25 80C075 ——— — —— — 204.5 56.9 12.8 4.3 
26 80C078 —  —  — — —  —  — —  188.8 55.9 11.4 4.8 
27 80C079 — —  — —— 217.8 71.2 13.6 3.7 
28 80C082 — — — —  — — —— —  — —  215.1 74.1 12.8 4.0 
29 80C083 — — — —  —  —  — —  — — —— 178.8 55.0 12.5 4.4 
30 80C086 — — — —  — —— —  —  — —  180.0 62.6 7.3 3.5 
31 80C087 — —  205.2 82.1 13.6 4.3 
32 A619 M — — WW* — 190.7 49.5 12.1 4.4 
® Data not recorded. 
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Trait 
EPP KD KRN KW SP YLD 
Entry Line (mm) (rows) (g) (%) (q/ha] 
1 80COO1 0.8 5.4 15.8 88.7 70.8 20.3 
2 80C005 1.0 5.8 12.5 57.9 84.6 35.4 
3 80C008 0.9 6.7 14.9 72.9 85.8 54.9 
4 80C012 1.0 6.1 14.7 73.8 77.7 50.6 
5 80C014 0.9 7.4 17.5 74.5 83.4 53.8 
6 80C015 1.1 6.3 14.7 79.8 76.5 35.3 
7 80C016 0.3 6.1 14.2 82.1 77.9 14.9 
8 80C017 0.9 6.8 16.0 71.8 78.5 36.7 
9 80C023 1.0 6.3 14.8 58.6 87.9 48.4 
10 80C025 0.9 6.2 14.2 62.9 76.5 29.3 
11 80C030 1.0 6.7 13.2 76.9 85.4 47.1 
12 80C031 0.9 6.4 13.9 66.5 81.8 49.2 
13 80C035 0.9 6.1 13.4 62.3 79.9 36.0 
14 80C037 1.0 7.3 14.8 64.4 84.7 40.8 
15 80C039 0.9 6.6 15.0 77.5 81.1 47.2 
16 80C042 0.9 8.0 16.6 66.3 80.8 48.8 
17 80C046 0.8 6.5 15.6 61.5 78.8 26.5 
18 80C047 0.6 4.8 14.8 69.2 77.5 15.9 
19 80C056 0.9 6.0 15.2 73.7 71.8 39.5 
20 80C057 1.0 7.3 14.9 73.9 84.4 59.2 
21 80COS0 0.9 8.0 14.5 68.9 83.1 40.6 
22 80C063 1.0 6.3 13.9 61.8 82.9 45.3 
23 80C072 0.9 7.5 14.1 71.5 84.3 33.9 
24 80C073 0.9 5.8 15.5 65.0 81.1 38.7 
25 80C075 1.0 7.1 15.3 72.1 84.9 54.4 
26 80C078 0.9 7.9 16.3 83.2 81.3 51.6 
27 80C079 0.8 5.7 13.7 58.8 82.5 35.0 
28 80C082 0.9 6.1 14.0 62.2 81.5 40.3 
29 80C083 1.0 8.1 15.2 74.5 84.5 45.0 
30 80C086 0.7 7.6 12.7 65.0 88.1 23.3 
31 80C087 0.9 6.8 16.2 83.1 80.8 49.1 
32 A619 1.0 7.9 15.2 67.6 85.5 46.0 
Table A21. (continued) 
Trait 
HS^  PSSI® PH EH EL ED 
Entry Line (days) (days) (days) (cm) (cm) (cm) (cm] 
33 80C090 137.5 47.5 8.4 3.3 
34 80C092 — — — —  — — — —  196.6 91.2 11.7 3.5 
35 80C095 — — — —  — — — —  197.8 67.8 9.5 4.1 
36 80C099 —— 246.5 103.0 20.8 3.6 
37 80C100 191.9 96.9 15.0 3.8 
38 80C103 — — — —  — — — —  — — — —  195.8 87.5 13.2 3.4 
39 80C105 221.6 97.8 10.6 3.9 
40 80C108 — — — —  218.3 99.6 1.6 3.5 
41 80C109 — — — —  — — — —  244.4 92.9 11.0 3.8 
42 80C113 — — — —  — — — —  — — — —  236.1 107.4 6.9 3.9 
43 80C117 — — — —  — — — —  179.6 62.3 11.1 3.8 
44 80C120 234.3 103.4 14.2 4.3 
45 80C124 — — — —  — — — —  213.4 99.0 12.5 3.6 
46 80C126 — — — —  — — — —  207.7 102.9 13.5 3.7 
47 80C127 — — —  — — — 220.0 92.6 12.4 4.1 
48 80C130 — — — —  — — — —  229.0 89.3 2.5 3.2 
49 80C131 — — — —  — — — —  222.8 97.4 14.8 3.7 
50 80C132 188.4 93.0 9.2 4.0 
51 80C134 —  172.3 56.6 5.4 3.8 
52 80C135 192.9 73.3 5.8 3.2 
53 80C139 — — — —  — — — —  195.3 73.5 5.8 3.9 
54 80C141 —  — — —  — — — —  200.1 85.1 8.4 3.3 
55 80C145 — — — —  ——— — — — — •  195.0 84.8 2.9 3.5 
56 80C146 — —  — — — —  194.7 78.8 12.9 3.6 
57 D25 — — — —  — — — —  — — — —  190.4 46.4 12.9 3.8 
58 80C157 — — — —  — — — —  — — — —  216.9 96.2 6.3 3.7 
59 80C158 211.5 106.1 11.0 3.9 
60 80C159 — — — —  — — — —  — — —  171.3 53.1 13.5 3.7 
61 80C161 — — — —  183.6 77.1 18.1 3.9 
62 80C163 — — —  221.2 108.9 11.1 4.2 
63 80C165 197.0 89.1 6.8 4.3 
64 A619 — — m— •_ MMI M 1 184.0 45.6 10.3 4.3 
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Trait 
EPF KD KRN KW SP YLD 
Entry Line (mm) (rows) (g) (%) (q/ha] 
33 80C090 0.8 5.1 13.4 63.5 80.8 15.8 
34 80C092 1.0 4.4 14.7 49.9 81.3 26.3 
35 80C095 0.8 4.2 14.6 61.1 67.6 23.6 
36 80C099 1.4 5.0 13.7 61.1 81.0 52.0 
37 80C100 1.3 5.9 14.2 71.1 81.6 45.5 
38 80C103 0.9 5.1 13.0 60.1 80.9 35.7 
39 80C105 0.8 6.5 15.2 75.7 77.5 22.7 
40 80C108 0.1 5.3 12.0 61.5 67.7 1.4 
41 80C109 0.8 6.1 14.1 58.3 83.3 38.7 
42 80C113 0.5 5.3 14.1 78.1 77.6 15.9 
43 80C117 1.0 6.4 14.1 55.8 83.2 33.1 
44 80C120 1.0 5.8 16.9 71.0 73.1 45.4 
45 80C124 0.9 5.3 12.8 86.1 79.1 35.0 
46 80C126 1.0 5.6 12.7 78.8 83.0 42.2 
47 80C127 0.9 6.4 15.5 70.8 75.6 36.0 
48 80C130 0.1 3.6 12.5 61.8 40.9 2.3 
49 80C131 1.0 4.8 16.4 52.3 82.5 42.0 
50 80C132 0.8 6.5 16.0 67.6 78.8 21.5 
51 80C134 0.4 5.6 15.8 64.6 79.0 13.4 
52 80C135 0.5 3.5 12.9 48.2 70.8 7.2 
53 80C139 0.5 5.3 13.9 72.0 77.4 11.6 
54 80C141 0.7 5.0 13.4 74.2 75.5 16.4 
55 80C145 0.2 4.3 12.0 76.4 51.2 5.3 
56 80C146 0.9 5.7 14.2 65.0 75.5 28.4 
57 D25 1.0 5.8 13.1 78.6 79.8 39.0 
58 80C157 0.6 5.3 15.1 64.3 72.7 10.7 
59 80C158 0.9 6.3 13.7 80.7 83.4 32.6 
60 80C159 1.1 4.8 14.0 73.0 78.1 32.8 
61 80C161 1.1 6.8 13.3 88.6 84.1 61.7 
62 80C163 1.0 7.3 13.5 70.6 82.1 41.9 
63 80C165 0.6 5.8 14.3 84.2 65.6 17.1 
64 A619 0.8 7.8 15.2 66.8 84.9 36.8 
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Table Â22. Analyses of variance for the testcrosses grown in 
Experiment 02 at Hospers, Iowa in 1981 
Mean squares 
Source df YLD MST^  PSL RL^  EH^  
Replications 1 9710.24 24.50 20.97 312.50 43.11 
Genotypes 
Unadjusted 195 230.90** 138.64** 14.44** 189.45** 43.01** 
Adjusted 195 210.42** 138.25** 14.44** 143.90** 43.41** 
Blocks 26 259.70 84.98 5.42 572.66 15.64 
Error 
RGB 195 105.13 24.24 8.28 133.53 13.37 
Effective 88.80 16.53 8.28 73.75 13.31 
(169) (169) (195) (169) (169) 
L.S.D. (p=0.05) 18.85 2.57 5.76 1.72 0.73 
C.V. (%) 10.70 4.51 66.04 38.38 9.43 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
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Table A23. Entry means for the testcrosses grown in Experiment 02 
at Hospers, Iowa in 1981 











1 H95 .VA26 X 80C217 75. 9 26, ,5 0, 0 2, .3 4, .0 
2 H95 .VA26 X 80C221 83. 8 28, ,8 1, .8 2, 8 3, 5 
3 H95 .VA26 X 80C222 84. 2 29, ,7 0, .0 2, .1 4, ,0 
4 H95 .VA26 X 80C225 88. ,1 25, .5 0, 0 2, 0 4, ,0 
5 H95 .VA26 X 80C226 75. ,7 28, 4 5, ,2 2, .4 4, ,0 
6 H95 .VA26 X 80C227 89. .9 26, .3 1, 9 3, .1 3, ,5 
7 H95 .VA26 X 80C230 82. 0 25, ,7 3, ,3 1, 5 3, .5 
8 H95 .VA26 X 80C231 83. 7 30, .0 5. , 1 3, 0 3, 5 
9 H95, .VA26 X 80C241 93. .9 26, .4 3, 3 1, .0 5, .0 
10 H95, .VA26 X 80C242 109, ,1 25, .0 3. ,3 1, 2 3, .5 
11 H95, .VA26 X 80C246 89, .5 26, .9 7. ,6 1, 9 4, ,0 
12 H95, .VA26 X 80C253 77, .5 26, .7 4. ,3 1. ,6 4, .0 
13 H95, ,VA26 X 80C256 91, .2 29, .0 5, 8 2, .3 4, .0 
14 H95, .VA26 X 80C264 94, .5 26, .5 2. ,5 3, 8 3, ,5 
15 H95, .VA26 X 80C267 91, ,8 29, ,9 1. ,7 1, 4 3, 0 
16 H95, .VA26 X 80C268 78, .6 28, .9 6, 8 2, .2 4, .5 
17 H95, .VA26 X 80C269 85, .8 29, .3 4. 5 1. ,7 4, ,0 
18 H95, .VA26 X 80C274 87, .6 22, .9 2, .5 1. 0 3, .5 
19 H95, .VA26 X 80C275 98, .0 27, .7 0. 0 1. 8 4, ,0 
20 H95, .VA26 X 80C276 91, .4 28, ,3 10. ,0 1. 6 4, ,0 
21 H95, .VA26 X 80C277 97, .2 27, .2 6. ,2 0. ,6 4, ,0 
22 H95 .VA26 X 8DC279 86, .3 27. 7 1, .7 2, 1 4, .0 
23 H95 .VA26 X 80C281 89 .0 25. ,9 6, 8 1, 8 4, 0 
24 H95 .VA26 X 80C284 81. ,0 31, 2 7, ,5 3. ,3 4, ,5 
25 H95 .VA26 X 80C286 101. 1 28, .2 0, .0 1, .9 3, 5 
26 H95 .VA26 X 80C288 94, .1 28, .4 3, .3 2, .0 4, 0 
27 H95, .VA26 X 80C291 93. 6 25, 0 2, ,5 2, .4 3, ,5 
28 H95 .VA26 X 80C294 94, .1 29. 0 0, .0 1, 4 4, .0 
29 H95 .VA26 X 80C295 96, .9 29. ,8 2, ,6 2, 0 4, ,0 
30 H95 .VA26 X 80C420 78, .5 24. 0 5, 4 1, 8 3, .5 
31 H95 .VA26 X 80C423 88, ,4 25. ,4 2, .5 1. ,6 4, ,0 
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Table A23. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 A619 .H99 X 80C217 91 .0 25. 0 2, 5 2, .3 3, .0 
33 A619 .H99 X 80C221 79 . 1 29, .9 0, 0 2, .9 3, .0 
34 A619 .H99 X 80C222 84 .6 30, .4 1, 8 1, 0 3, .0 
35 A619 .H99 X 80C225 90 .8 25, ,3 0, .8 1, .5 3, .5 
36 A619 .H99 X 80C226 99 .1 26, .5 3, 5 1, .3 4, .0 
37 A619 .H99 X 80C227 101 .0 26, .0 1, 7 1, .9 3, .5 
38 A619 .H99 X 80C230 100 .8 27, 4 3, .5 1, .8 3, .0 
39 A619 .H99 X 80C231 86 .4 29, 8 1, 7 3, .9 3, .0 
40 A619 .H99 X 80C241 94 .7 28, .5 8, .4 3, .4 4, .0 
41 A619 .H99 X 80C242 91 .0 26, ,6 9, 2 2, .1 3, .5 
42 A619 .H99 X 80C246 85 .5 27, .5 5, .6 1, 9 3, .5 
43 A619 .H99 X 80C253 88 .0 26, .9 2, .6 1, 8 3, 0 
44 A619 .H99 X 80C256 90 . 6 28, 0 10, .0 2, .5 4, .0 
45 A619 .H99 X 80C264 78 .0 28, .0 2, .5 3, .7 3, .5 
46 A619, .H99 X 80C267 92 .2 30, .8 3, .6 1, .7 3, 0 
47 A619, ,H99 X 80C268 70 . 6 26, ,8 12, .1 3, .3 4, .0 
48 A619, ,H99 X 80C269 100 .5 25, ,7 4, ,3 2, .2 3, .5 
49 A619 .H99 X 80C274 82 .8 28, , 1 3, 4 2, 0 3, .5 
50 A619 .H99 X 80C275 72 .1 28, .6 3, .4 3, .3 4, .0 
51 A619, .H99 X 80C276 108 .9 29, ,9 13, .3 1, 6 3, 5 
52 A619, ,H99 X 80C277 97 .8 27, ,8 9, .6 1, 0 3, .5 
53 A619 .H99 X 80C279 83 .2 27, ,7 1, .7 1, .3 3, .0 
54 A619 .H99 X 80C281 103 .3 28, 1 5, .8 3, .1 3, .0 
55 A619 .H99 X 80C284 99 . 6 28 .0 9, 3 1, .9 4, .0 
56 A619 .H99 X 80C286 101 .3 30, 2 4, .3 1, .1 3, .0 
57 A619 .H99 X 80C288 100 .0 25, .2 5, 2 1, .7 3, .0 
58 A619 .H99 X 80C291 99 .4 26, .7 4, .2 1, 5 3 .0 
59 A619 .H99 X 80C294 91 .3 30, 2 4, .4 1, .1 3, .0 
60 A619 .H99 X 80C295 94 .6 27, ,5 1, 7 2, .5 4, .0 
61 A619 .H99 X 80C420 94 .5 23, ,6 2, 7 1, .8 3, .0 
62 A619 .H99 X 80C423 91 .9 26, ,9 4, .3 1, .4 3, .5 
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Table A23. (continued) 
ENTRY HYBRID 
63 MO 17 .VA59 X 80C217 
64 M017 .VA59 X 80C221 
65 MO 17 .VA59 X 80C222 
66 M017 .VA59 X 80C225 
67 MO 17 .VA59 X 80C226 
68 MO 17 .VA59 X 80C227 
69 M017 .VA59 X 80C230 
70 M017 .VA59 X 80C231 
71 M017 .VA59 X 80C241 
72 M017 .VA59 X 80C242 
73 M017 .VA59 X 80C246 
74 MQ17 .VA59 X 80C253 
75 M017 .VA59 X 80C256 
76 M017 .VA59 X 80C264 
77 M017 .VA59 X 80C267 
78 M017, .VA59 X 80C268 
79 M017 .VA59 X 80C269 
80 M017 .VA59 X 80C274 
81 M017 .VA59 X 80C275 
82 M017 .VA59 X 80C276 
83 M017. VA59 X 80C277 
84 M017 .VA59 X 80C279 
85 M017 .VA59 X 80C281 
86 MO 17 .VA59 X 80C284 
87 M017 .VA59 X 80C286 
88 M017 .VA59 X 80C288 
89 M017 .VA59 X 80C291 
90 M017 .VA59 X 80C294 
91 M017, .VA59 X 80G295 
92 M017 .VA59 X 80C420 
93 M017 .VA59 X 80C423 
TRAIT 
YLD MST PSL RL EH 
q/ha /o % 1 -5 ratin; 
83.5 25 .4 5. 0 2 .5 4.0 
93.3 29 . 0 9. 2 3 .5 3.5 
86.9 26, .5 5. 4 2 .3 4.0 
92.9 22 .9 6. 2 1 .4 4.5 
82.1 27 .2 5. 2 1 .5 4.5 
90.6 23 .4 0. 0 2 .0 4.0 
92.0 25 .1 6. 0 2 .7 4.0 
77.8 28 .7 3. 4 3 .5 4.0 
91.6 26, .4 9, 6 1 .8 5.0 
84.7 25 .7 7. 2 2 .1 4.0 
85.3 26, .9 6. 8 2 .7 4.0 
86.4 29, .0 3. 5 3 .1 4.0 
77.3 29, .7 4, .3 4 .6 4.5 
87.6 24, .0 1. ,7 3 .4 3.5 
91.7 26. ,1 0. ,9 1 .3 4.0 
95.2 29. ,4 12. ,5 1 .8 4.0 
94.8 25 , .8 7. 5 2 .6 4.0 
98.1 25, .5 1. ,8 2 . 6 4.0 
81.4 26, .8 1. ,8 2 .2 4.0 
103.8 26. 1 6. ,7 2 .1 4.0 
86.0 26. ,3 4, 4 2 .0 4.0 
70.8 29 , .3 7. ,7 1 .6 4.0 
97.4 28, .4 2. ,6 2 .3 4.5 
80.4 30, .6 10. 4 2 .7 5.0 
99.2 27, .6 0. ,8 2 .0 4.0 
87.9 26, .6 6. ,8 0 .5 4.0 
79.7 25. 2 3. ,4 1 .7 4.0 
99.2 27. 3 7. 7 0 .5 4.0 
82.6 28. 7 3. ,4 3 .7 4.0 
92.6 24. 6 3. 5 2 .4 4.0 
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Table A23. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
125 A619 .H99 X 80C306 81 .9 33 .1 2, .8 0, .7 3 .5 
126 A619 .H99 X 80C310 87 .4 27 .8 1. ,7 2. ,1 4 .0 
127 A619 .H99 X 80C316 85 ,7 31, .4 7. ,4 2. ,6 3, .0 
128 A619 .H99 X 80C324 81, .6 31, .6 2. 6 1. ,3 3 .5 
129 A619 .H99 X 80C325 92 .1 32 .5 4. 3 3, 1 3 .0 
130 A619 .H99 X 80C326 101, .3 29 .4 2. ,7 2. ,6 3 .5 
131 A619 .H99 X 80C327 84, .7 28, .3 8. 2 2. ,8 4 .0 
132 A619 .H99 X 80C330 75, ,6 32, .8 3. 8 3. 3 3, .5 
133 A619, .H99 X 80C333 88. ,7 31, .3 0. ,9 1. 9 4, .0 
134 A619, .H99 X 80C337 77, .0 28 .3 5. 2 3. 6 4 .0 
135 A619 .H99 X 80C339 79, ,9 29, .2 6. 0 2. ,1 4 .0 
136 A619, .H99 X 80C345 77, .0 33, .6 8. ,2 1. ,8 4, .0 
137 A619, .H99 X 8QC351 107. 9 28, .9 5. ,1 1. 9 3, .0 
138 A619, H99 X 80C353 101, ,2 27. 1 1. ,7 1. 8 3, ,5 
139 A619 .H99 X 80C357 92. 2 31. 0 5, ,1 1. 6 4, .0 
140 A619, .H99 X 80C358 87. 7 30, .2 2. ,7 2. ,5 4 .0 
141 A619, .H99 X 80C361 90, .4 35, .0 1. ,8 2. 3 4, .0 
142 A619, .H99 X 80C366 79. 0 28, .9 7, ,1 1, .7 3, .5 
143 A619, .H99 X 80C368 74. ,5 31. 5 7. ,8 3, .2 3, .5 
144 A619. H99 X 80C370 108. 4 27. ,6 4. 2 1. 3 4, ,0 
145 A619, .H99 X 80C372 92. 2 32, .1 7, ,6 1. 1 3 .5 
146 A619, .H99 X 80C377 70, .8 27, .8 1. ,8 3. ,1 4 .0 
147 A619 .H99 X 80C378 101, .9 28, .3 5. ,9 2. 4 3, .5 
148 A619, .H99 X 80C383 70. 7 33. 3 2, .6 1, .8 3, .0 
149 A619, .H99 X 80C385 92, .2 30. 7 2, ,6 1, 6 4, .0 
150 A619 .H99 X 80C386 90, .8 29, .6 3. ,5 1. 6 4 .0 
151 A619 .H99 X 80C410 101. 9 28, .1 3. 3 2. ,4 3 .0 
152 A619, .H99 X 80C426 94. 0 28, .9 8, ,7 3, .7 4, .0 
153 A619, .H99 X 80C430 96. ,0 29, .1 5, .0 2, ,8 4, .0 
154 A619. H99 X 80C433 92. 5 25. 7 5. ,2 1. ,4 3, ,5 
155 A619. H99 X 80C436 73. ,8 37. 2 0. ,9 3, .3 3. .5 
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Table A23. (continued) 











156 MO 17 .VA59 X 80C306 88 .0 30, .2 1, .7 1 .7 4, 0 
157 MO 17 .VA59 X 80C310 96, .1 26, 8 1, .7 3 .0 4, .0 
158 MO 17 .VA59 X 80C316 76, .9 32, ,8 8, .5 3 .5 4, .0 
159 MO 17 .VA59 X 80C324 76, 3 31, .2 8, .5 1 .3 4, ,5 
160 M017 .VA59 X 80C325 82, 8 31, ,8 10, 4 2 .2 4, 0 
161 M017 .VA59 X 80C326 93, .4 28, ,0 4, .3 2 .8 4. ,0 
162 MO 17 .VA59 X 80C327 86, .9 30, 2 4, .3 2 .8 4, .0 
163 MO 17 .VA59 X 80C330 78, .7 29, .8 4, .2 2 .5 4, 0 
164 M017 .VA59 X 80C333 84, .5 29, .3 2, ,6 3 .1 4. 0 
165 M017 .VA59 X 80C337 78, 3 28, .4 3, .6 2 .0 4. 0 
166 M017 .VA59 X 80C339 72, .8 28. ,8 9, .5 2 .1 5. 0 
167 M017, .VA59 X 80C345 88. ,8 32. ,6 8, .6 1 .8 4. ,0 
168 M017, .VA59 X 80C351 90. ,8 26. ,4 3, 4 3 .4 4. ,0 
169 M017 .VA59 X 80C353 79, .9 29, .3 4, ,2 3 .5 4, ,5 
170 M017, .VA59 X 80C357 92, .7 29, .6 4, 4 2 .9 4, .5 
171 M017, .VA59 X 80C358 71, .2 29, .8 4, ,3 4 .2 4. 0 
172 M017, .VA59 X 80C361 58. ,5 36. 0 3. 4 2 .3 5. ,0 
173 M017, VA59 X 80C366 86. ,2 31. , 1 7, .9 3 .5 4. ,5 
174 M017, .VA59 X 80C368 78. ,8 29. ,0 2. 6 2 .7 4. ,0 
175 M017, .VA59 X 80C370 79, ,6 30, .6 5, .2 2 .6 4. 5 
176 M017. VA59 X 80C372 90, .5 30, ,2 1, 8 2 .4 4, 0 
177 M017 .VA59 X 80C377 89, , 1 25, 3 2, .6 3 .1 4, 0 
178 M017 .VA59 X 80C378 85, .1 28, .9 3, .4 3 .5 4, .0 
179 M017 .VA59 X 80C383 59, 2 32, .5 3, .3 1 .4 4, ,5 
180 M017, .VA59 X 80C385 86, 3 29, 4 3, 4 3 .0 4, ,5 
181 M017, .VA59 X 80C386 68, .9 31, .9 4, ,5 2 .2 4, ,5 
182 M017 .VA59 X 80C410 100, .8 28 .9 0, .8 1 .0 4, 0 
183 M017 .VA59 X 80C426 93, .9 28, 8 5, 4 3 .7 5, .0 
184 M017, .VA59 X 80C430 81, ,5 29, .6 3, 4 2 .4 4, ,5 
185 M017, .VA59 X 80C433 81, ,8 26, , 1 1, 7 3 .1 4. ,0 
186 M017, VA59 X 80C436 58, .7 35, .6 0, .8 3 .6 4. ,0 
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Table A23- (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 H95.VA26 X A632 99 .7 24. 0 2, .7 1, .2 4.0 
188 H95.VA26 X A632 96 .9 24. 6 3, .4 1, .7 4.0 
189 A619.H99 X A632 114, .7 24. 2 2, .6 2, .1 3.5 
190 A619.H99 X A632 104, .7 26. 5 1, .9 2, .6 4.0 
191 M017.VA59 X A632 98. 1 25. ,5 2. 6 2. ,3 4.0 
192 M017.VA59 X A632 99. ,0 25. ,8 3. 6 2. ,1 4.0 
193 A632 X A619 108. ,4 26. ,0 2. 5 2. 3 3.0 
194 A632 X A619 108. 0 26. 1 2. 5 1. 2 3.0 
195 A635.A632 X FR16 99. 8 25. 0 4. ,2 0. 8 3.0 
196 A635.A632 X FR16 99. ,0 24. 7 6. ,7 1. ,5 3.0 
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Table A24. Analyses of variance for the testcrosses grown in 
Experiment 02 at Oxford, Indiana in 1981 
Mean squares 
Source df YLD MST® PSL RL^  EH^  
Replications 1 883.14 306.37 788.38 1396.94 
Genotypes 
Unadjusted 195 163.40** 62.42** 251.02** 149.96** — —  
Adjusted 195 166.73** 62.42** 249.59** 148.66** 
Blocks 26 141.95 10.58 121.58 89.25 —— 
Error 
RGB 195 101.64 13.15 98.71 52.84 — 
Effective ———« 99.61 13.15 97.95 50.20 












 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
 ^Data not recorded. 
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Table A25. Entry means for the testcrosses grown in Experiment 02 
at Oxford, Indiana in 1981 











1 H95 .VA26 X 80C217 76, .8 22 . 6 7, 2 3.6 0. ,0 
2 H95 .VA26 X 80C221 78, .4 23 .4 23. ,3 3.8 0. ,0 
3 H95 .VA26 X 80C222 76, .3 25 .9 16, .7 3.5 0, .0 
4 H95 .VA26 X 80C225 82, .2 20 .5 15, 1 3.3 0, .0 
5 H95 .VA26 X 80C226 89, .4 21 .5 21. ,4 4.4 0. 0 
6 H95 .VA26 X 80C227 88. 5 21 .3 24, ,0 3.0 0. 0 
7 H95 .VA26 X 80C230 82. 3 20 .5 27. ,6 4.3 0. ,0 
8 H95 .VA26 X 80C231 68, ,6 24 .7 7, 2 4.5 0, .0 
9 H95 .VA26 X 80C241 110. 9 21 .9 14, 1 3.4 0, .0 
10 H95 .VA26 X 80C242 79. . 1 20 .0 44. ,6 3.5 0. 0 
11 H95 .VA26 X 80C246 88. 7 24 .0 8. 8 2.3 0. ,0 
12 H?5 .VA26 X 80C253 82. 4 21 .5 16. 8 3.1 0. 0 
13 H95 .VA26 X 80C256 87. 7 25 .4 7, 6 3.4 0. 0 
14 H95 .VA26 X 80C264 73. 3 21 .4 20, ,8 3.6 0. ,0 
15 H95 .VA26 X 80C267 73. ,8 21 .3 16. 9 2.8 0. ,0 
16 H95 .VA26 X 80C268 69. 6 21 . 6 58. 5 3.6 0. ,0 
17 H95 .VA26 X 80C269 83. ,5 22 .4 19. ,9 4.2 0. ,0 
18 H95 .VA26 X 80C274 78. 2 22 .0 16, ,7 4.5 0, .0 
19 H95 .VA26 X 80C275 98. . 1 21 .8 4. 5 3.1 0. ,0 
20 H95 .VA26 X 80C276 85. 9 22 .9 29. ,9 2.0 0. 0 
21 H95 .VA26 X 80C277 88. 5 22 .2 33. 3 4.1 0. 0 
22 H95 .VA26 X 80C279 81. ,4 21 .0 6. ,3 3.0 0. ,0 
23 H95 .VA26 X 80C281 80, 6 22 .3 15, .8 4.3 0, 0 
24 H95 .VA26 X 80C284 93. 7 26 .5 5, 0 3.0 0. ,0 
25 H95 .VA26 X 80C286 85. 7 22 .2 27, .3 2.5 0. ,0 
26 H95 .VA26 X 80C288 86. 9 19 .9 43. 6 4.0 0. 0 
27 H95. VA26 X 80C291 81. , 1 19 .3 19. ,6 3.8 0. 0 
28 H95 .VA26 X 80C294 81. ,4 22 . 1 18, .7 2.3 0. ,0 
29 H95 .VA26 X 80C295 94. ,0 22 .9 8, .4 3.0 0. ,0 
30 H95 .VA26 X 80C420 78, .6 22 .8 26. ,6 3.4 0. 0 
31 H95 .VA26 X 80C423 84. 0 22 .4 36. ,0 3.5 0. 0 
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Table A25. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % 7o 1-5 rating 
32 A619 .H99 X 80C217 73. 3 22, .5 10 .0 2 .0 0, .0 
33 A619 .H99 X 80C221 72. 8 23, .6 20, 8 3 .0 0, .0 
34 A619 .H99 X 80C222 87. 0 23, 3 5, .0 2 .4 0. 0 
35 A619 .H99 X 80C225 84. 8 22. ,5 7, .9 3, .3 0. 0 
36 A619 .H99 X 80C226 92. ,7 22. ,0 13. 6 3, .4 0. ,0 
37 A619 .H99 X 80C227 94. ,0 20. ,6 6. 6 2, .3 0. 0 
38 A619 .H99 X 80C230 91. , 1 22, .6 7, .6 2 .9 0, .0 
39 A619 .H99 X 80C231 81. 2 26, .6 21, .1 3, .5 0. ,0 
40 A619 .H99 X 80C241 103. 3 22, ,5 13. ,7 3, .3 0. ,0 
41 A619 .H99 X 80C242 92. 3 20. ,8 43. 2 2, .5 0. ,0 
42 A619 .H99 X 80C246 82. 1 24. 4 17. 9 3, 0 0. ,0 
43 A619 .H99 X 80C253 87. ,1 22. 9 10. 1 3. 4 0, .0 
44 A619 .H99 X 80C256 87. ,0 24. 9 13, .5 2. 5 0. ,0 
45 A619 .H99 X 80C264 76. 8 22. 7 16. 9 3, .0 0. 0 
46 A619 .H99 X 80C267 75. ,2 22. 8 9. 0 2, .5 0. 0 
47 A619 .H99 X 80C268 67. ,9 23. ,6 46. 6 4. ,0 0. ,0 
48 A619 .H99 X 80C269 77. ,8 23. ,3 16. 4 2. ,0 0, ,0 
49 A619 .H99 X 80C274 87. ,3 22. 8 18. 7 3. 0 0, ,0 
50 A619 .H99 X 80C275 92. ,5 24. 6 -0. ,5 0. 8 0. ,0 
51 A619, .H99 X 80C276 82. ,9 24. 8 33. ,6 3. 5 0. ,0 
52 A619 .H99 X 80C277 86. .9 22. ,1 14. 6 1. 6 0. ,0 
53 A619.H99 X 80C279 79, ,5 24. 6 3. ,7 1, .5 0. ,0 
54 A619 .H99 X 80C281 91. ,4 22. 8 27. 4 3, .3 0. ,0 
55 A619 .H99 X 80C284 96. ,9 25. ,8 7. 8 2, .9 0. ,0 
56 A619 .H99 X 80C286 102. 5 23. 3 10. 0 1. 1 0. ,0 
57 A619 .H99 X 80C288 80. ,8 23. 7 32. ,8 2. 0 0. 0 
58 A619 .H99 X 80C291 78. ,9 21. 3 14. ,0 2. 4 0. ,0 
59 A619 .H99 X 80C294 89, ,9 23. 8 18. 0 3, .3 0. 0 
60 A619 .H99 X 80C295 96. ,8 24. ,3 6. 8 3, .4 0. 0 
61 A619 .H99 X 80C420 78. 6 21. 8 17. 7 2. ,5 0, ,0 
62 A619 .H99 X 80C423 77. ,6 22. 4 45. 4 3, .9 0. 0 
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Table A25. (continued) 
ENTRY HYBRID 
63 MO 17 .VA59 X 80C217 
64 M017 .VA59 X 80C221 
65 MO 17 .VA59 X 80C222 
66 M017 .VA59 X 80C225 
67 MO 17 .VA59 X 80C226 
68 MO 17 .VA59 X 80C227 
69 M017 .VA59 X 80C230 
70 M017 .VA59 X 80C231 
71 M017 .VA59 X 80C241 
72 MO 17 .VA59 X 80C242 
73 MO 17 .VA59 X 80C246 
74 MO 17 .VA59 X 80C253 
75 M017 .VA59 X 80C256 
76 M017 .VA59 X 80C264 
77 M017 .VA59 X 80C267 
78 M017, .VA59 X 80C268 
79 M017, .VA59 X 80C269 
80 MO 17 .VA59 X 80C274 
81 M017 .VA59 X 80C275 
82 M017. VA59 X 80C276 
83 M017, .VA59 X 80C277 
84 M017 .VA59 X 80C279 
85 M017 .VA59 X 80C281 
86 M017, .VA59 X 80C284 
87 M017, .VA59 X 80C286 
88 M017, .VA59 X 80C288 
89 M017 .VA59 X 80C291 
90 M017 .VA59 X 80C294 
91 M017, .VA59 X 80C295 
92 M017, .VA59 X 80C420 
93 M017, .VA59 X 80C423 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1--5 ratinj 
78.1 22. ,3 11. 9 2. ,9 0.0 
78.0 24, .5 19, .9 3, .5 0.0 
81.6 23 ,0 5, .7 2, .9 0.0 
88.4 21. .1 11, .2 2, .5 0.0 
71.0 20. ,8 3. 1 4, .1 0.0 
105.0 20. ,8 14. ,6 3, .0 0.0 
78.0 21. ,8 14, ,7 3, .9 0.0 
85.1 23. 6 10. 3 3. 5 0.0 
82.3 23. 3 6. ,6 2. ,7 0.0 
73.5 20. ,1 57, .4 3, .4 0.0 
98.0 22. 2 7. ,3 4. 5 0.0 
81.3 21. 9 4. ,2 3. 9 0.0 
87.6 24. 3 14. ,3 3. 5 0.0 
89.3 20. ,5 7. 8 4. 0 0.0 
81.7 22. 2 12. 2 2. ,1 0.0 
83.5 23. ,9 21, ,2 3. 5 0.0 
76.7 22, , 1 9, ,1 3. ,9 0.0 
77.6 23. 8 10. 2 5. ,1 0.0 
75.3 22. 4 6. 4 2. 9 0.0 
94.1 21. 5 40. .8 3. ,5 0.0 
90.1 23. ,5 13. ,0 2. ,5 0.0 
74.7 27. 2 16. ,7 2, .9 0.0 
88.1 22. 9 16. ,1 4, ,4 0.0 
83.6 25. 9 6. .2 2. 2 0.0 
99.5 22. ,9 18. .5 2. ,1 0.0 
71.2 21. 8 22. 2 2. ,9 0.0 
84.9 20. ,5 20. ,3 1, 8 0.0 
74.5 24. ,3 5. .6 1, .6 0.0 
86.0 23. 5 1. 9 3, .5 0.0 
104.7 21. 6 6. .9 1. 9 0.0 
90.3 22. ,3 14. ,4 2. 9 0.0 
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Table A25. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
94 H95 .VA26 X 80C306 70 .1 23, .6 32. 1 3. 4 0, .0 
95 H95 .VA26 X 80C310 67 .8 21, ,9 6. 5 4. 0 0. ,0 
96 H95 .VA26 X 80C316 89 .5 23, .8 10. 1 3. 6 0. 0 
97 H95 .VA26 X 80C324 73 .8 22, .1 21. 3 4. 6 0. 0 
98 H95 .VA26 X 80C325 93 .8 25, .7 7. 0 3. 2 0. 0 
99 H95 .VA26 X 80C326 84 .1 23, 4 11. 5 4. 1 0, .0 
100 H95. VA26 X 80C327 79 .7 22, 8 20. 6 5. 1 0, .0 
101 H95, .VA26 X 80C330 83 .3 22, ,8 27. 6 4. 4 0, .0 
102 H95, .VA26 X 80C333 92 .9 26, ,5 12. 9 2. 9 0, .0 
103 H95, .VA26 X 80C337 51, .6 22. ,8 42. 1 5. 3 0. 0 
104 H95. VA26 X 80C339 78 .0 21. ,7 16. 8 4. 1 0. ,0 
105 H95, .VA26 X 80C345 77, .8 26. ,1 14. 2 4. 1 0. 0 
106 H95, .VA26 X 80C351 93, .6 28. 2 8. 8 4. 6 0. ,0 
107 H95, .VA26 X 80C353 87, .2 22. ,6 24. 0 3. 8 0. 0 
108 H95, VA26 X 80C357 96, .9 25. ,5 8. 6 3. 4 0. 0 
109 H95, .VA26 X 80C358 65, .5 23. ,1 31. 1 4. 5 0. ,0 
110 H95. VA26 X 80C361 89, .4 24. ,8 15. 4 2. 0 0. 0 
111 H95. VA26 X 80C366 85 , 0 25. ,1 16. 9 4. 1 0, .0 
112 H95, .VA26 X 80C368 91, .8 23. ,0 11. 3 3. 4 0. 0 
113 H95, .VA26 X 80C370 72, .0 22. ,5 11. 3 4. 5 0. ,0 
114 H95. ,VA26 X 80C372 83, .0 22. ,0 41. 4 5. 1 0. ,0 
115 H95, .VA26 X 80C377 73, .1 21, ,3 23. 4 3. 9 0. ,0 
116 H95, .VA26 X 80C378 92 .2 20, ,6 11. 6 4. 4 0. ,0 
117 H95, .VA26 X 80C383 76, .8 25. 2 17. 2 3. 6 0. ,0 
118 H95. VA26 X 80C385 76, .4 22. ,1 25. 3 3. 9 0. ,0 
119 H95. ,VA26 X 80C386 95, .0 23. ,2 6. 2 2. 8 0. ,0 
120 • H95. ,VA26 X 80C410 80 .8 23. 7 19. 9 4. 6 0, 0 
121 H95. VA26 X 80C426 82, ,8 22. ,3 20. 9 4. 1 0. 0 
122 H95. ,VA26 X 80C430 84. 8 24. ,2 9. 1 4. 5 0. 0 
123 H95. VA26 X 80C433 63. ,2 23. ,3 32. 1 4. 7 0. 0 
124 H95. VA26 X 80C436 83. 3 23. ,3 24. 2 3. 4 0. 0 
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Table A25. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o 7o 1-5 rating 
125 A619 .H99 X 80C306 76. 6 25, 0 26 .0 1, .5 0. ,0 
126 A619 .H99 X 80C310 72, 6 23, ,1 14, 2 3, 5 0, 0 
127 A619 .H99 X 80C316 75, 0 23, .1 29 .8 2, ,5 0, 0 
128 A619 .H99 X 80C324 76. , 7 24, .8 19, .2 2, .6 0, .0 
129 A619, .H99 X 80C325 82, ,2 25, .6 14, 0 2, .1 0, 0 
130 A619, .H99 X 80C326 83, , 1 26, ,6 21, .1 3, ,6 0, 0 
131 A619 .H99 X 80C327 77, .4 23 ,2 46, .8 4, .6 0, .0 
132 A619 .H99 X 80C330 69, .7 25, .3 19, .1 2, ,5 0, .0 
133 A619 .H99 X 80C333 81, , 1 25, 3 11, .6 1, 7 0, 0 
134 A619 .H99 X 80C337 65, ,5 23, 4 28, ,6 3, ,1 0, 0 
135 A619, ,H99 X 80C339 80, ,8 25, ,8 18, ,9 4, ,0 0, .0 
136 A619, ,H99 X 80C345 77, ,3 25, .8 18, .2 3, .5 0, .0 
137 A619. H99 X 80C351 90, ,3 26, ,8 9, 2 1, .5 0, 0 
138 A619, .H99 X 80C353 85, 2 23, ,9 13, 7 3, .5 0, 0 
139 A619, H99 X 80C357 85, ,5 26, .0 8, , 1 4, .4 0, .0 
140 A619, .H99 X 80C358 90, ,3 23, .6 18, 6 3, 4 0, 0 
141 A619, .H99 X 80C361 83, 2 29, , 1 13, 4 3, ,9 0, 0 
142 A619, .H99 X 80C366 67, ,8 25, .7 14, .7 4, ,1 0, .0 
143 A619, ,H99 X 80C368 67, ,5 24, ,5 39, .6 3, .6 0, 0 
144 A619, .H99 X 80C370 87, ,4 24, 4 6, .4 2, ,5 0, 0 
145 A619 .H99 X 80C372 86, 0 24, .0 21, , 1 4, .5 0. ,0 
146 A619 .H99 X 80C377 81, .5 21, .7 21, .3 3, .8 0, .0 
147 A619 .H99 X 80C378 90, . 1 23, ,6 14, .1 2, ,9 0, 0 
148 A619 .H99 X 80C383 84, ,6 26, 4 6, 4 2, ,1 0, .0 
149 A619 .H99 X 80C385 75, 3 24, 2 20, .4 4, ,0 0, .0 
150 A619, .H99 X 80C386 85, ,5 24, .1 27, .6 3, ,6 0, .0 
151 A619, ,H99 X 80C410 84, ,4 24, ,1 11, ,3 2, ,5 0, 0 
152 A619 .H99 X 80C426 89, .2 22, 1 17, .5 3. 1 0, .0 
153 A619 .H99 X 80C430 87, .9 23, 6 9, .2 3, .9 0, .0 
154 A619. H99 X 80C433 75, .5 23, ,6 52, .9 4, .1 0, .0 
155 A619 .H99 X 80C436 73, 7 24, .6 19, .3 2, 1 0, .0 
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Table A25. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
156 M017 .VA59 X 80C306 66 -.6 23 ,3 25 .7 2, ,6 0, .0 
157 MO 17 .VA59 X 80C310 73, .2 23 .6 16, . 1 3, ,5 0, .0 
158 MO 17 .VA59 X 80C316 86 .4 26 .5 9, .7 2, ,6 0, 0 
159 MO 17 .VA59 X 80C324 76, .6 25 .6 22 .4 3, ,6 0, .0 
160 M017 .VA59 X 80C325 87, .0 24, , 1 14, .0 3, ,1 0, .0 
161 M017 .VA59 X 80C326 94, . 1 24, .7 10, .3 3, .2 0, 0 
162 M017 .VA59 X 80C327 92, . 1 22, .5 36, .7 4, ,5 0, 0 
163 M017 .VA59 X 80C330 67, .8 24, 0 27, .1 4, ,3 0, .0 
164 M017 .VA59 X 80C333 79, .4 25, .3 20, .6 3, ,4 0, 0 
165 M017, .VA59 X 80C337 67. 3 24, , 1 46, ,1 3. ,9 0, .0 
166 M017, .VA59 X 80C339 77, .5 22, .5 15, ,1 4. 1 0, 0 
167 M017, .VA59 X 80C345 67, .3 25. 2 26, 1 4. 6 0, .0 
168 M017. VA59 X 80C351 82, .8 25. ,3 8, .4 3. ,0 0, .0 
169 M017, .VA59 X 80C353 83, 2 24. 0 22, .9 2. 9 0, .0 
170 M017, .VA59 X 80C357 89, .7 23. ,3 14, .8 3. ,9 0. 0 
171 M017, .VA59 X 80C358 71. 7 25. 2 28, .9 4. 1 0, ,0 
172 M017, .VA59 X 80C361 93. ,5 28. 0 7. 2 3. ,6 0. ,0 
173 M017, .VA59 X 80C366 74. ,4 26. 5 11. ,5 3. ,9 0. ,0 
174 M017, .VA59 X 80C368 64. , 1 24. ,1 17. ,7 3. ,9 0, ,0 
175 M017, .VA59 X 80C370 82. , 1 24. 4 7. 4 3. ,6 0. 0 
176 M017, ,VA59 X 80C372 82. ,3 23. 8 12. ,8 4. ,1 0. ,0 
177 MO 17 .VA59 X 80C377 73, . 1 22 .4 14, .6 4. 0 0. 0 
178 M017 .VA59 X 80C378 82, .2 22, 4 30, .0 4. 9 0. 0 
179 M017 .VA59 X 80C383 67, .6 25, .3 9, ,3 2. ,8 0. ,0 
180 M017, .VA59 X 80C385 83, .3 22, .2 47, ,7 4. ,1 0, .0 
181 M017, .VA59 X 80C386 84. 8 25, .9 22, .2 3. 9 0, 0 
182 MQ17, .VA59 X 80C410 84. .5 24. 3 28, ,1 2. 5 0. 0 
183 M017, .VA59 X 80C426 76. 0 22. 9 33, .3 4. ,0 0. 0 
184 M017, .VA59 X 80C430 82. ,6 25. 3 17. 9 4. 3 0. ,0 
185 M017, .VA59 X 80C433 84. ,6 22. ,9 20. 3 2. ,9 0. ,0 
186 M017, ,VA59 X 80C436 70. ,6 25. ,2 13. ,5 2. ,9 0. 0 
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Table A25. (continued) 











187 H95.VA26 X A632 92 . 1 20. 5 30, .9 3, .3 0, 0 
188 H95.VA26 X A632 89 .4 21. 5 16, 2 3, 1 0, 0 
189 A619.H99 X A632 108 .4 21. 3 22, ,6 3, 4 0. ,0 
190 A619.H99 X A632 93 .1 21. 3 18, .8 4, .5 0. 0 
191 M017.VA59 X A632 84 ,3 19. 9 19. , 1 3, 5 0. ,0 
192 M017.VA59 X A632 92, ,4 21. 1 6. ,1 2. ,6 0. ,0 
193 A632 X A619 75. 4 22. ,1 12. ,5 4, 4 0. 0 
194 A632 X A619 84 ,8 21. ,2 19. 4 3, .1 0. 0 
195 A635.A632 X FR16 71, ,0 21. ,6 12. 5 1. 4 0. 0 
196 A635.AÔ32 X FR16 75. ,2 21. 7 8. ,3 2, 0 0. 0 
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Table A26. Analyses of variance for the testcrosses grown in 
Experiment 02 at Merna, Illinois in 1981 
Mean squares 
Source df YLD MST® PSL RL^  EH^  
Replications 1 880.54 358.77 18.20 1111.22 388.01 
Genotypes 
Unadjusted 195 226.68** 68.01** 46.29** 45.49+ 58.86** 
Adjusted 195 229.33** 68.86** 46.24** 40.44+ 59.29** 
Blocks 26 145.69 25.66 21.65 82.65 22.08 
Error 
RGB 195 101.72 19.36 20.11 36.87 18.27 
Effective — — — 99.37 19.09 20.09 32.36 18.15 
(169) (169) (169) (169) (169) 
L.S.D. (p=0.05) 19.94 2.76 8.97 1.14 0.85 
C.V. (%) 9.96 5.83 69.67 36.08 10.37 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
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Table A27. Entry means for the testcrosses grown in Experiment 02 
at Merna, Illinois in 1981 
TRAIT 










1 H95 .VA26 X 80C217 94 .0 22, .7 1, 8 1, 2 4. 0 
2 H95 .VA26 X 80C221 115, .2 24, .2 6, 4 1. 1 3. 5 
3 H95 .VA26 X 80C222 96 ,3 24. 3 2, .6 1. 4 3. 9 
4 H95 .VA26 X 80C225 102, .8 19. 7 6. 1 1. ,0 4. 0 
5 H95 .VA26 X 80C226 113, 8 22. 8 2. ,6 2. 0 5. 0 
6 H95 .VA26 X 80C227 107, 8 22. 0 7. 0 2. 2 4. ,0 
7 H95 .VA26 X 80C230 105, .4 23. 0 18. ,6 1. 6 4. 0 
8 H95 .VA26 X 80C231 107. 4 25. 8 7. ,4 1. 5 4, ,0 
9 H95 .VA26 X 80C241 114. 7 23. 4 2. ,5 1. ,3 4, ,5 
10 H95 .VA26 X 80C242 97. 1 22. 8 15. ,2 1. ,5 4, ,0 
11 H95 .VA26 X 80C246 100, .6 23. , 1 9. 4 1. ,7 4, ,1 
12 H95 .VA26 X 80C253 113. 6 22. 2 3. 4 1. ,9 4, ,0 
13 H95 .VA26 X 80C256 110. 6 25. ,8 4. 9 1. ,2 5, ,0 
14 H95 .VA26 X 80C264 118. ,7 22. ,1 5. ,0 1, .5 4, ,0 
15 H95 ,VA26 X 80C267 78, ,9 23. ,6 5. 9 1. , 1 3, ,0 
16 H95 .VA26 X 80C268 81. ,9 24. , 1 19. ,3 1, 2 3, ,5 
17 H95, VA26 X 80C269 101. ,2 27, ,0 5. , 1 0, ,9 4, ,0 
18 H95, VA26 X 80C274 97, ,5 22, ,7 5. 0 1, 6 4, .5 
19 H95. VA26 X 80C275 91. ,0 23, ,8 0, .9 2, 1 4. ,5 
20 H95, .VA26 X 80C276 91. ,0 21. ,5 19, .6 1, , 1 4. 0 
21 H95, .VA26 X 80C277 100. ,6 21, ,6 3, .3 0, ,9 3. 5 
22 H95 .VA26 X 80C279 96. ,3 23. ,5 5. ,0 1. ,2 4. ,0 
23 H95.VA26 X 80C281 103. 2 21. ,4 9. 0 1. ,6 4, ,5 
24 H95 .VA26 X 80C284 119. ,9 24. ,4 2. ,6 1. ,5 5, ,0 
25 H95.VA26 X 80C286 100. 8 24, 4 4. 6 1. 5 4, ,0 
26 H95, .VA26 X 80C288 111. 3 22, ,1 7. 4 1, .8 4, ,0 
27 H95.VA26 X 80C291 95. 9 22, ,8 6. ,3 1. ,4 4, ,0 
28 H95, .VA26 X 80C294 102. 2 23, ,3 5. ,5 1. 6 4, ,5 
29 H95, .VA26 X 80C295 103. 8 23. ,2 3. ,7 1. 0 4, ,0 
30 H95. VA26 X 80C420 109. ,5 19, ,2 4. 4 1. ,3 4. ,0 
31 H95, .VA26 X 80C423 108. ,0 21, ,7 7. 2 0. 9 4, ,0 
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Table A27. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 A619 .H99 X 80C217 88 .3 22, 5 9, , 1 1 .7 3, .5 
33 A619 .H99 X 80C221 77, .7 23, .2 18, .4 2 .1 3, .0 
34 A619 .H99 X 80C222 100, .3 24, .6 3, .4 1 .3 3, .5 
35 A619 .H99 X 80C225 95, .1 20, .5 7, 7 0 .9 3 .0 
36 A619 .H99 X 80C226 114, .3 22, . 1 4, 0 1 .6 4, .0 
37 A619 .H99 X 80C227 109. ,8 21, 4 4, 2 1 .3 3, .5 
38 A619 .H99 X 80C230 87. 2 22. ,8 22, .8 2 .0 3, .5 
39 A619 .H99 X 80C231 102. ,8 25. ,5 6. ,8 1 .2 3, .0 
40 A619 .H99 X 80C241 133, .6 24. ,9 6. ,5 1, .0 4. ,5 
41 A619 .H99 X 80C242 111, .6 21. ,0 16, .6 1 .3 3, 5 
42 A619 .H99 X 80C246 94. .1 23. ,0 7, 5 1 .5 4. 0 
43 A619 .H99 X 8ÛC253 97. 6 22. ,9 9, ,5 2 .3 4. 0 
44 A619 .H99 X 80C256 105. 6 25. 3 5. 8 2 .0 4. ,0 
45 A619 .H99 X 80C264 95. ,7 20. ,6 9. ,0 2, .3 3. ,0 
46 A619 .H99 X 80C267 97. 8 21. 5 7. ,6 1, .3 3, 0 
47 A619 .H99 X 80C268 80. 0 23. ,5 21. ,3 1, .5 4. ,0 
48 A619 .H99 X 80C269 94. 7 22. 3 8. ,6 2 .0 3, 5 
49 A619 .H99 X 80C274 92. ,9 22. 4 8. 0 1, .3 3. 5 
50 A619 .H99 X 80C275 94. 0 25. 5 0. ,1 1, .3 3. ,5 
51 A619, .H99 X 80C276 98, .9 22. ,8 22. ,4 1, .4 3. 5 
52 A619 .H99 X 80C277 98. ,1 24. ,2 3. ,3 1, .0 2. ,9 
53 A619 .H99 X 80C279 102. 4 23. 0 1. 6 1 .2 3. ,0 
54 A619 .H99 X 80C281 Ill, .2 24, 6 11, .5 2 .0 4, .0 
55 A619 .H99 X 80C284 119, .4 25. ,6 3, 1 1 .4 5, .0 
56 A619 .H99 X 80C286 106. 1 23. ,7 5, 8 0, .8 3. 5 
57 A619 .H99 X 80C288 102. ,3 21. 3 3. ,5 1, .1 3. ,5 
58 A619, .H99 X 80C291 110. 0 21. 1 17. ,3 1, .2 3, .5 
59 A619. H99 X 80C294 98. ,3 23. ,3 8. ,0 1, .2 3, ,5 
60 A619, .H99 X 80C295 86. 3 22. 9 0. ,8 1, .7 4. ,0 
61 A619 .H99 X 80C420 87. 5 22. 6 2, 5 1 .1 3. ,5 
62 A619 .H99 X 80C423 111. 4 21. 5 8, ,6 1, .5 3. 0 
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Table A27. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
63 MO 17 .VA59 X 80C217 88. 1 22. ,2 2, .5 2, .5 4. 0 
64 M017 .VA59 X 80C221 81. 1 23. ,3 13, .5 2, .3 3. S 
65 M017 .VAS 9 X 80C222 98. 3 21. ,9 3. 4 2, .0 4. 0 
66 M017 .VAS 9 X 80C225 105. 7 20. ,0 1. ,5 1. 6 4. S 
67 M017 .VAS 9 X 80C226 108. 2 22. ,2 1. 6 0, .8 5. 0 
68 M017 .VAS 9 X 80C227 110. 9 21. ,3 2. 5 1. 5 4. 0 
69 M017 .VA59 X 80C230 98. ,0 22. ,5 8. 4 2. 2 3. 5 
70 M017, .VAS 9 X 80C231 99. ,9 25, ,8 2. ,8 1. ,4 4. 5 
71 M017, .VAS 9 X 80C241 110, .8 26. ,3 4. 2 2. 3 S. 0 
72 M017 .VA59 X 80C242 104. ,4 22, ,3 14, ,4 1, .2 4. 0 
73 M017 .VAS 9 X 80C246 120. 3 21, ,3 4, .3 1, .8 4. S 
74 M017 .VA59 X 80C253 106. 1 23, ,6 5. ,7 2. 1 4. s 
75 M017 .VA59 X 80C256 105. 2 23, , 1 3, 0 1. 6 4. 0 
76 M017, .VAS 9 X 80C264 100. 6 20, ,9 7. ,6 1. 8 4. 0 
77 M017, .VAS 9 X 80C267 94. ,8 22, ,4 5. ,9 1. 5 3. s 
78 M017, .VAS 9 X 80C268 102. 5 24. , 1 11. 5 1. 9 5. 0 
79 M017, .VAS9 X 80C269 101. 0 22, ,8 9. . 1 2. 7 4. 0 
80 M017, .VAS 9 X 80C274 105. 5 21, ,4 10. ,2 2. 1 4. 0 
81 M017, .VAS 9 X 80C275 69. 0 25, ,5 -0. 0 2. ,4 4. 5 
82 M017, .VAS 9 X 80C276 107. 6 22, ,7 11. ,0 1. ,6 4. 5 
83 M017, .VAS 9 X 80C277 104. 8 24, 3 1. 5 1. 2 4. S 
84 MQ17 .VAS 9 X 80C279 89. ,5 24. ,9 4, ,8 1, .2 4. 0 
85 M017 .VA59 X 80C281 108, .0 22. 4 6 .1 1, .6 S. 0 
86 MO 17 .VAS 9 X 80C284 106, .7 25. 9 0, .8 2 .4 5. 0 
87 M017 .VAS 9 X 80C286 103, .5 24. 9 5, .9 2, .0 4. 4 
88 M017 .VAS 9 X 80C288 101, .2 21. 8 12, ,0 1, .7 4. 0 
89 M017 .VAS 9 X 80C291 103. 7 22. 0 10, .4 1, .7 4. 0 
90 M017 .VAS 9 X 80C294 101, ,2 24. ,4 3, .2 1, .2 4. S 
91 M017.VA59 X 80C295 73. ,4 23, ,7 3, .1 2.4 4. 0 
92 M017 .VAS 9 X 80C420 96. 8 22, ,2 10, 1 1, .9 4. S 
93 M017 .VAS 9 X 80C423 95. 7 22, ,6 15, .6 2, 2 4. s 
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Table A27. (continued) 
ENTRY HYBRID 
94 H95 .VA26 X 80C306 
95 H95 .VA26 X 80C310 
96 H95 .VA26 X 80C316 
97 H95 .VA26 X 80C324 
98 H95 .VA26 X 80C325 
99 H95 .VA26 X 80C326 
100 H95 .VA26 X 80C327 
101 H95, .VA26 X 80C330 
102 H95, .VA26 X 80C333 
103 H95 .VA26 X 80G337 
104 1195, .VA26 X 80C339 
105 H?5, .VA26 X 80C345 
106 H95, .VA26 X 80C351 
107 H95, .VA26 X 80C353 
108 H95, .VA26 X 80C357 
109 H95. ,VA26 X 80C358 
110 H95. ,VA26 X 80C361 
111 H95, VA26 X 80C366 
112 H95. VA26 X 80C368 
113 H95, .VA26 X 80C370 
114 H95, .VA26 X 80C372 
115 H95 .VA26 X 80C377 
116 H95 .VA26 X 80C378 
117 H95, .VA26 X 80C383 
118 H95, .VA26 X 80C385 
119 H95, .VA26 X 80C386 
120 H95 .VA26 X 80C410 
121 H95 .VA26 X 80C426 
122 H95, .VA26 X 80C430 
123 H95. VA26 X 80C433 
124 H95, .VA26 X 80C436 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1-5 ratinj 
96.1 23, ,0 5. 5 1.6 4.0 
109.1 22. 8 2. 8 1.8 4.0 
85.8 28, ,7 8. 2 1.1 5.0 
96.1 24, .7 3. 5 2.0 4.5 
94.9 22, .9 0. 8 1.7 4.0 
100.6 23, ,2 2. 6 1.0 4.0 
113.8 24, .2 12. 8 1.9 4.9 
101.0 23, ,1 8. 0 1.6 4.0 
99.6 26, ,8 3. 4 1.6 4.0 
82.1 24, .1 5. 7 1.6 4.5 
97.8 23, ,1 6. 7 1.4 5.0 
79.1 26, ,3 13. 7 1.7 4.5 
126.6 26, ,6 4. 1 1.5 5.0 
103.8 23, .5 2. 5 1.9 4.5 
115.7 24, ,5 4. 5 1.4 5.0 
107.1 24. ,5 6. 1 1.9 4.0 
100.5 25, ,3 0. 7 0.8 4.0 
91.0 22. .3 9. 3 2.2 4.5 
101.3 24. 2 5. 0 1.8 4.5 
92.9 24. ,8 9. 2 1.0 4.5 
107.6 21, ,9 2. 6 1.4 4.0 
94.6 22, ,7 7. 3 2.2 4.5 
97.3 24. 8 8. 5 1.5 5.0 
94.1 27, ,1 4. 2 1.8 4.4 
88.3 24. .6 8. 4 1.5 4.0 
94.9 24, ,3 6. 1 1.5 5.0 
96.4 23, .5 5. 8 1.6 4.5 
89.5 26, ,7 19. 1 2.7 4.5 
115.1 25, .2 2. 5 1.5 4.5 
96.8 20, ,4 10. 6 1.5 4.5 
87.3 26, ,2 2. 4 1.9 4.0 
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Table A27. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % 7o 1-5 rating 
125 A619 .H99 X 80C306 80 .6 26. ,9 2, .7 0. 9 4, .0 
126 A619 .H99 X 80C310 98 .4 23. . 1 1. 8 1. ,6 3, .5 
127 A619 .H99 X 80C316 89 .8 26. 9 7, .1 0. ,9 3, .0 
128 A619 .H99 X 80C324 95 .5 25. 0 5. 1 1. 0 4, .0 
129 A619 .H99 X 80C325 110 .7 24. , 1 5. 9 0. ,9 3, 5 
130 A619 .H99 X 80C326 103 .7 25, ,7 0. 9 1. ,6 4, .0 
131 A619 .H99 X 80C327 117 .5 21, .4 9. 2 1. 5 4, ,0 
132 A619, .H99 X 80C330 96 .3 25. 5 5. 3 1. ,5 3. 5 
133 A619, H99 X 80C333 100 . 1 26, , 1 1. ,8 0. 9 4, ,0 
134 A619 .H99 X 80C337 92 .7 24, .3 18. 5 1. 1 3, .9 
135 A619 .H99 X 80C339 89 .1 23, .7 6. 7 1, .5 4. 0 
136 A619 .H99 X 80C345 96 .9 24, 4 18. ,3 1, .5 3, .5 
137 A619, .H99 X 80C351 93 .8 25, .1 0. 2 0, .9 3, .5 
138 A619, .H99 X 80C353 101 .3 22, .1 4. 9 1, .4 4, .5 
139 A619, .H99 X 80C357 98 .7 27, ,3 6. ,7 1. ,8 4, 0 
140 A619, .H99 X 80C358 108 .2 25, .8 0. 2 1, .3 3, 5 
141 A619, .H99 X 80C361 111 .0 26. ,8 1. 8 2, 0 4. ,5 
142 A619, .H99 X 80C366 95 .0 24, 9 7. 1 2. 0 4. ,0 
143 A619, .H99 X 80C368 93 .2 24, , 1 12. ,3 1. 9 4. ,0 
144 A619 , .H99 X 80C370 112 . 1 23, ,6 7. ,5 0. ,9 4. ,0 
145 A619. H99 X 80C372 101 .9 24, ,7 3, .5 1. 2 4. ,0 
146 A619 .H99 X 80C377 100 . 6 21, .3 3, ,5 1, .7 3, .5 
147 A619, .H99 X 80C378 95 .9 23. 8 9, .3 1. 4 4, 0 
148 A619, .H99 X 80C383 95 .2 26, .5 4, , 1 1. 3 4. 0 
149 A619 .H99 X 80C385 93 .0 24. ,3 5, .6 1, .5 3, .5 
150 A619 .H99 X 80C386 96 .8 26. ,5 10. ,1 1, .0 4, .0 
151 A619 .H99 X 80C410 99 .7 23. ,9 6. 5 1, .1 3, .5 
152 A619, .H99 X 80C426 86 .1 23. 7 8. 3 1, .6 4, .0 
153 A619 .H99 X 80C430 99 .2 24, .1 5. 3 2, .0 4, .0 
154 A619 .H99 X 80C433 92 .3 21, ,5 11. 8 1. 0 3, .0 
155 A619, .H99 X 80C436 96 .1 24, .0 9. 9 1. ,0 4. 0 
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Table A27. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
156 MO 17 .VA59 X 80C306 78, .3 24. 2 3, .3 1. 5 4. 0 
157 M017 .VA59 X 80C310 106, ,0 24. 3 4, .3 2. 1 4. 5 
158 M017 .VA59 X 80C316 93. ,9 26. 6 1, .5 1. 7 4. 0 
159 M017 • VAS 9 X 80C324 96. 7 25. ,6 3. 3 2. 1 4. 5 
160 M017 .VA59 X 80C325 108. ,5 25, ,2 1. 7 1. 3 4. 0 
161 M017 • VAS 9 X 80C326 107. 8 24. ,2 7. 5 1. 5 5. 0 
162 M017, .VA59 X 80C327 109. ,2 23. ,6 9. ,7 1. 9 5. 0 
163 M017, .VA59 X 80C330 92. .7 26. ,8 15. ,4 2. 5 4. 0 
164 M017, VA59 X 80C333 100. 4 25. ,5 0. 1 1. 7 4. 5 
165 MO 17. ,VA59 X 80C337 79. ,0 27. 1 10. 1 1. 5 5. 0 
166 M017, .VA59 X 80C339 76. 8 23. , 1 17. 9 2. 3 4. 5 
167 M017, .VA59 X 80C345 85. 9 26. ,6 7. 4 2. 1 4. 0 
168 M017, .VA59 X 80C351 96. .9 23. ,8 2. 7 1. 4 4. 5 
169 M017, .VA59 X 80C353 113. 6 24. , 1 -0. ,0 1. 2 5. 0 
170 MO 17, .VA59 X 80C357 86. 8 26. ,6 7. 4 1. 6 5. 0 
171 M017, .VA59 X 80C358 115. ,0 23. ,1 8. 4 2. 4 4. 5 
172 M017, .VA59 X 80C361 89. , 1 28, 7 0. 8 1. 8 5. 5 
173 MO 17, .VA59 X 80C366 105. , 1 25, 6 0. 8 2. 6 4. 5 
174 M017. VA59 X 80C368 102. ,2 22. 8 6, ,9 1. 6 4. 0 
175 MO 17, VA59 X 80C370 110. ,8 25. 2 3. ,5 1. 8 5. 0 
176 M017, .VA59 X 80C372 115. ,5 22, ,9 1, 4 1. 1 4. 5 
177 M017 .VA59 X 80C377 107, .4 22, .6 2. 5 1. 8 5. 0 
178 M017 .VA59 X 80C378 118, .8 24. 4 2, .7 1. 3 4. 5 
179 MO 17 .VA59 X 80C383 94. ,3 27. . 1 2, .4 2. 4 4. 5 
180 MO 17 .VA59 X 80C385 99. ,6 23. 6 6, .1 2. 3 4. 5 
181 M017 .VA59 X 80C386 112. 2 26. ,8 4. 3 1. 6 5. 0 
182 M017 .VA59 X 80C410 81. 7 25. ,5 1. .1 1. 0 4. 0 
183 M017 .VA59 X 80C426 98. 3 24. ,4 4. 2 1. 9 5. 0 
184 M017, .VA59 X 80C430 86. ,3 26. ,2 4. ,3 2. 5 4. 5 
185 MO 17, .VA59 X 80C433 100. ,3 22. ,6 12. ,2 1. 3 3. 5 
186 MO 17 .VA59 X 80C436 72, .9 24. 7 2, .5 2. 4 5. 0 
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Table A27. (continued) 
TRAIT 








187 H95.VA26 X A632 110, .5 21 .2 5, .3 0, 8 4, .5 
188 H95.VA26 X A632 113, .7 21 . 6 2, .6 1, 3 4, .0 
189 A619.H99 X A632 124, .9 20 .4 3, .3 1, . 1 4, .0 
190 A619.H99 X A632 114, 2 20 .4 4, .2 1, .4 4, .0 
191 M017.VA59 X A632 99, .6 21 .8 3. ,4 2, .4 4, ,0 
192 H017.VA59 X A632 108, 0 21 .4 3, .5 1, .9 3. ,9 
193 A632 X A619 110. ,9 20, .8 1, .7 1. ,0 3. ,5 
194 A632 X A619 104. ,0 21, .5 10. ,2 1. ,7 3. ,0 
195 A635.A632 X FR16 89. 7 20, .3 2, ,4 1. ,2 3. ,5 
196 A635.A632 X FR16 96. 6 20, .9 4, .1 0. 8 3. 4 
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Table A28. Analyses of variance for the testcrosses grown in 
Experiment 02 at Randall, Iowa in 1981 
Mean squares 
Source df YLD MST* PSL RL^  ERC 
Replications 1 1519.96 38.61 510.09 134.95 
Genotypes 
Unadjusted 195 260.21** 49.33** 101.18** — 49.94** 
Adjusted 195 184.26** 49.64** 101.71** 49.64** 
Blocks 26 668.14 9.53 89.23 22.86 
Error 
RGB 195 150.05 7.68 39.09 — — —  16.49 
Effective 78.74 7.61 34.08 m 1 16.17 
(169) (169) (169) (169) 
L.S.D. (p=0.05) 17.75 1.75 11.68 — —  0.80 
C.V. (%) 9.68 4.22 61.73 — —— 12.87 
® Mean squares multiplied by 10^ . 
 ^Data not recorded. 
 ^Mean squares multiplied by 10^ . 
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Table A29. Entry means for the testcrosses grown in Experiment 02 











1 H95 .VA26 X 80C217 73, .2 20 .2 10, .7 0 .0 3, .4 
2 H95 .VA26 X 80C221 94, .2 19, .5 0, .7 0, .0 3, ,0 
3 H95 .VA26 X 80C222 81, ,8 21, , 1 7, ,2 0, .0 2, ,5 
4 H95 .VA26 X 80C225 102, .1 19 .2 6 .9 0 .0 3 .5 
5 H95 .VA26 X 80C226 89, .3 17 .8 7, .3 0 .0 4 .0 
6 H95 .VA26 X 80C227 93, .8 17, .9 5, .0 0, .0 3 .0 
7 H95 .VA26 X 80C230 88, .7 19, .1 3, .7 0, .0 3, .1 
8 H95 .VA26 X 80C231 94. 6 21, .2 3, ,9 0, .0 2, .5 
9 H95, .VA26 X 80C241 103, ,7 20, .0 4, ,4 0, .0 3, ,5 
10 H95 .VA26 X 80C242 97, ,2 17, .6 9 , 2 0 .0 3, .0 
11 H95, .VA26 X 80C246 84, .6 19, .8 12, ,1 0, .0 3, .0 
12 H9.5, .VA26 X 80C253 95, .4 19, .0 3, ,4 0, .0 2, .9 
13 H95, .VA26 X 80C256 101, .4 21, ,9 7, ,0 0, .0 4, .0 
14 H95, .VA26 X 80C264 81, .9 21, .4 19, ,3 0, ,0 3, ,0 
15 H95, ,VA26 X 80C267 81. 6 20, .4 4, ,8 0, .0 2, .5 
16 H95. ,VA26 X 80C268 70. 2 19. 3 26, ,0 0, ,0 3, .0 
17 H95, .VA26 X 80C269 91. ,5 18. 9 4, ,0 0 .0 3, .0 
18 H95, ,VA26 X 80C274 93. 4 19. 1 19, ,0 0, ,0 3, .0 
19 H95, ,VA26 X 80C275 94. ,2 20. ,9 5, ,0 0, .0 3, .4 
20 H95. VA26 X 80C276 91. ,6 19. ,3 28, .2 0, .0 3, ,0 
21 H95. ,VA26 X 80C277 87. ,0 22, .9 12. ,3 0, .0 3, ,0 
22 H95, .VA26 X 80C279 76. ,6 19. 8 11. ,0 0, .0 3, .0 
23 H95. ,VA26 X 80C281 99. ,5 20. ,6 16. 7 0, .0 4, ,0 
24 H95, .VA26 X 80C284 96, .1 21. 3 5, .6 0, .0 3, .5 
25 H95, .VA26 X 80C286 93, ,3 21. 3 1, .5 0, .0 3, ,0 
26 H95, .VA26 X 80C288 100, .2 18. ,4 12, ,3 0, .0 2, ,9 
27 H95, .VA26 X 80C291 95, ,9 19. 1 11, ,1 0, .0 3, .0 
28 H95, .VA26 X 80C294 86, .9 20. ,7 12, .8 0, .0 3, .0 
29 H95, .VA26 X 80C295 97. 3 22. ,3 3, .4 0, .0 3, .1 
30 H95 .VA26 X 80C420 96. 5 18. 2 5, ,8 0.0 3, ,1 
31 H95 .VA26 X 80C423 104. 0 17. ,7 16, ,8 0 .0 3, ,0 
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Table A29. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL 
q/ha % 7o 1-5 
32 A619 .H99 X 80C217 82 .7 18, .0 7 .3 0. 0 
33 A619 .H99 X 80C221 86, .4 20 ,0 15 . 6 0. 0 
34 A619 .H99 X 80C222 78. 1 24. ,0 7 . 1 0. 0 
35 A619, .H99 X 80C225 82. ,2 19. ,5 9 .2 0. 0 
36 A619, .H99 X 80C226 102. ,2 19. ,3 11 .4 0. ,0 
37 A619 .H99 X 80C227 93, ,4 19, ,8 5 .4 0, .0 
38 A619, .H99 X 80C230 101. 2 20, .4 3 .5 0. ,0 
39 A619 .H99 X 80C231 88, .1 21, ,7 7 .3 0. 0 
40 A619, .H99 X 80C241 119, ,4 21, ,0 8 . 6 0. 0 
41 A619, ,H99 X 80C242 94, .8 18, .0 7 .8 0. 0 
42 A619, .H99 X 80C246 94, .2 20, .3 12 .5 0. ,0 
43 A619, .H99 X 80C253 102. 2 19, .3 -0 .8 0. ,0 
44 A619. H99 X 80C256 109. ,2 20, .8 10 .0 0. 0 
45 A619. H99 X 80C264 69. ,5 19, .6 18 .0 0. 0 
46 A619, ,H99 X 80C267 78. ,4 19, .9 16 .6 0. ,0 
47 A619, .H99 X 80C268 78. ,7 19, .2 26 .4 0. 0 
48 A619, ,H99 X 80C269 76. 0 20, .3 6 . 6 0. 0 
49 A619. H99 X 80C274 98. 7 19, .9 1 .7 0. 0 
50 A619. ,H99 X 80C275 76. ,4 21, .0 3 .2 0. 0 
51 A619, ,H99 X 80C276 108, ,5 19. 9 20 .7 0. ,0 
52 A619, .H99 X 80C277 91, ,7 20. ,9 4 .5 0, ,0 
53 A619, ,H99 X 80C279 93, ,7 23. ,1 3 .7 0. 0 
54 A619, ,H99 X 80C281 97, .1 20. , 1 14 .0 0. 0 
55 A619, .H99 X 80C284 101, .2 21, ,0 11 .2 0. 0 
56 A619 .H99 X 80C286 100, ,1 22, .3 3 .8 0. ,0 
57 A619, ,H99 X 80C288 100, ,8 19, .5 17 .2 0. 0 
58 A619, .H99 X 80C291 84, ,0 18, .7 4 .8 0. ,0 
59 A619, .H99 X 80C294 93, .1 20, ,6 8 .3 0. 0 
60 A619. H99 X 80C295 97, .3 21, .5 3 . 1 0. 0 
61 A619. H99 X 80C420 94, ,5 19, .3 2 .6 0. 0 
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Table A29. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
63 M017 .VA59 X 80C217 85 .9 19, .7 5. ,3 0. 0 3, .0 
64 M017 .VA59 X 80C221 92 .6 21, ,2 5, ,9 0. ,0 3, .0 
65 M017 .VA59 X 80C222 88 ,8 21, ,4 2. , 1 0. ,0 3, .0 
66 MO 17 .VA59 X 80C225 79 .7 19 . 1 3. 9 0, .0 3 .4 
67 MO 17 .VA59 X 80C226 95 .0 19, .9 5. 2 0, .0 4 .0 
68 M017 .VA59 X 80C227 87 ,4 19, .2 4. ,4 0, ,0 3 .5 
69 M017 .VA59 X 80C230 92 .3 19, ,8 3. 8 0, ,0 3 .0 
70 M017 .VA59 X 80C231 107, ,7 21, .7 4. ,0 0, .0 3 .0 
71 M017 .VA59 X 80C241 80, ,2 20, .3 4, ,5 0. 0 4, .0 
72 M017, .VA59 X 80C242 80, ,5 18. 7 14, ,9 0. 0 3, .5 
73 M017, .VA59 X 80C246 91, , 1 20. 4 8. ,6 0. 0 3, .1 
74 M017, .VA59 X 80C253 87, ,2 19. 9 1. ,1 0. ,0 3. ,5 
75 M017. VA59 X 80C256 90. ,7 20. ,2 5. 0 0. ,0 3. 0 
76 M017, ,VA59 X 80C264 88. ,6 18. ,7 2. 9 0. ,0 3. 5 
77 M017, .VA59 X 80C267 71. ,8 20. 8 4. 6 0, ,0 3. 0 
78 M017 .VA59 X 80C268 86, .6 21, .5 29, ,4 0. 0 3, .4 
79 M017 .VA59 X 80C269 96, ,8 20, .1 11. ,3 0. 0 3, .0 
80 M017 .VA59 X 80C274 97, ,7 19. ,3 2. 9 0. 0 3. 0 
81 M017, .VA59 X 80C275 95, ,4 20. ,2 2. . 1  0. 0 3. ,0 
82 M017, .VA59 X 80C276 112, ,6 20. ,3 8. ,4 0. 0 3. 4 
83 M017, .VA59 X 80C277 76. 7 22. ,2 9. 0 0. 0 3. 4 
84 M017 .VA59 X 80C279 79, .4 22, ,6 6, ,3 0, ,0 3, .0 
85 M017 .VA59 X 80C281 93, .7 21, ,2 25. ,0 0. ,0 3, .5 
86 M017 .VA59 X 80C284 86, ,8 21. ,9 -0, , 1 0. 0 4. 0 
87 M017, .VA59 X 80C286 97, ,2 22. ,1 5, ,9 0. ,0 4. 0 
88 M017 .VA59 X 80C288 92, .0 19. 9 22, 8 0. 0 4. 0 
89 M017 .VA59 X 80C291 76, .9 19, .7 2. 0 0, .0 3, .0 
90 M017 .VA59 X 80C294 96, .4 22, ,0 0. 6 0, .0 3, .5 
91 M017 .VA59 X 80C295 91, .7 21, ,6 4. ,4 0, ,0 3, .5 
92 M017, .VA59 X 80C420 100, .6 19, ,3 7. ,4 0, .0 3, .6 
93 M017 .VA59 X 80C423 96, .5 20, ,5 6. ,6 0, ,0 3, ,4 
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Table A29. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o % 1-5 rating 
94 H95 .VA26 X 80C306 81, .4 21, .8 5. 0 0. ,0 3. 0 
95 H95 .VA26 X 80C310 88 .3 17, .3 3. 9 0. ,0 3. 5 
96 H95 .VA26 X 80C316 90 .4 22, ,4 15. 4 0. ,0 3. 6 
97 H95 .VA26 X 8QC324 81 .9 21, .6 11. 3 0. 0 3. 5 
98 H95 .VA26 X 80C325 100, .2 21, , 1 0. ,0 0, ,0 3. 0 
99 H95 .VA26 X 80C326 103, ,8 20, ,6 5. 9 0, .0 3. 1 
100 H95 .VA26 X 80C327 93, .8 19, ,0 20. ,2 0, ,0 3. 5 
101 H95 .VA26 X 80C330 86, .0 20, ,6 3. ,8 0, .0 3. 0 
102 H95 .VA26 X 80C333 103, ,6 22, ,2 1. 4 0, .0 2. 9 
103 H95 .VA26 X 80C337 73. 6 20. 6 31. 1 0, .0 3. 6 
104 H95 .VA26 X 80C339 94, ,4 20. 0 18. 0 0, .0 4. 0 
105 H95 .VA26 X 80C345 87. 2 23. 5 20, .3 0. ,0 3. 0 
106 H95 .VA26 X 80C351 106. 0 23. 5 4. , 1 0. ,0 3. 5 
107 H95, VA26 X 80C353 102. 8 19. 9 6, .0 0. ,0 3. 4 
108 H95 .VA26 X 80C357 98. .9 21. ,6 3. ,6 0. ,0 4. 0 
109 H95 .VA26 X 80C358 93 , 1 19. 8 4. 6 0, .0 3. 9 
110 H95 .VA26 X 80C361 94, .4 21, .1 6. ,1 0, .0 3. 4 
111 H95 .VA26 X 80C366 86, .3 20, ,3 18. 2 0, .0 3. 0 
112 H95 .VA26 X 80C368 79. 1 21. ,6 11, ,0 0, ,0 3. 5 
113 H95. VA26 X 80C370 78. 4 19. 3 16, .8 0, ,0 3. 5 
114 H95, .VA26 X 80C372 75. 9 21. 0 23, .0 0, ,0 3. 5 
115 H95 .VA26 X 80C377 91. 5 18. ,6 5. 2 0, ,0 3. 0 
116 H95 .VA26 X 80C378 90. 7 20. ,9 15. .1 0, .0 3. 5 
117 H95 .VA26 X 80C383 84. 4 22. 3 4, .0 0, .0 3. 4 
118 H95 .VA26 X 80C385 86. 6 20. ,3 8, .0 0, .0 3. 5 
119 H95 .VA26 X 80C386 93. 2 21. 4 9, ,1 0, ,0 4. 0 
120 H95 .VA26 X 80C410 100. 7 20, .4 18. 6 0 .0 2. 9 
121 H95 .VA26 X 80C426 89. 6 20, .4 18. ,8 0 .0 3. 9 
122 H95 .VA26 X 80C430 104. ,1 21, ,9 11. ,4 0, .0 4. 0 
123 H95 .VA26 X 80C433 85. 3 18, ,5 26. 6 0, .0 3. 0 
124 H95 .VA26 X 80C436 93. ,3 20. 5 -0, .1 0, .0 3. 0 
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Table A29. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
125 A619 .H99 X 80C306 81 ,2 23 .7 6, .8 0. 0 2. 5 
126 A619 .H99 X 80C310 83. ,8 18 .6 9, .0 0. 0 3. 0 
127 A619 .H99 X 80C316 74, .5 22 .2 23 .1 0. 0 3. 0 
128 A619 .H99 X 80C324 91, .7 21 .6 6, ,1 0. 0 2. 9 
129 A619 .H99 X 80C325 108, ,2 22 .6 3, .1 0. 0 2. 0 
130 A619 .H99 X 80C326 100, .1 20, .7 14, ,9 0. 0 3. 0 
131 A619, .H99 X 80C327 90, ,4 19, ,6 10, .4 0. 0 3. 0 
132 A619. H99 X 80C330 99, .3 20 .4 6, ,4 0. 0 3. 0 
133 A619, .H99 X 80C333 76, .1 23 .1 -0, ,9 0. 0 3. 1 
134 A619, .H99 X 80C337 77, .3 20, .7 25, ,1 0. 0 2. 9 
135 A619, .H99 X 80C339 92, ,9 21, .1 9, ,7 0. 0 2. 9 
136 A619, .H99 X 80C345 82, .8 24, ,1 23, ,8 0. 0 3. 1 
137 A619 .H99 X 80C351 101, .2 21, ,5 3, ,8 0. 0 3. 0 
138 A619 .H99 X 80C353 93, .5 21, ,1 14, ,4 0. 0 3. 0 
139 A619, .H99 X 80C357 104, .2 21 ,9 3, .9 0. 0 3. 0 
140 A619, .H99 X 80C358 101, .5 22, ,4 7, ,7 0. 0 3. 1 
141 A619, .H99 X 80C361 106, ,9 24, .7 4, ,9 0. 0 3. 0 
142 A619, .H99 X 80C366 84, .8 20, .5 15, .5 0. 0 2. 9 
143 A619, .H99 X 80C368 72, .9 19, ,0 27, .6 0. 0 2. 5 
144 A619, .H99 X 80C370 91, .0 20, , 1 10, ,8 0. 0 3. 0 
145 A619. H99 X 80C372 90, .9 22 ,3 20, ,0 0. 0 2. 9 
146 A619. H99 X 80C377 96, .4 19 .5 5, .3 0. 0 3. 0 
147 A619, .H99 X 80C378 86, ,2 19 .6 6, .3 0. 0 3. 0 
148 A619, .H99 X 80C383 79, ,8 23, .1 5, ,7 0. 0 2. 5 
149 A619, .H99 X 80C385 80, ,8 22 .3 11, .2 0. 0 3. 0 
150 A619, .H99 X 80C386 92, ,2 20 .9 12, .9 0. 0 2. 9 
151 A619, .H99 X 80C410 101, .6 21, .9 13, .3 0. 0 2. 5 
152 A619, .H99 X 80C426 88, .9 20 .6 8, .9 0. 0 3. 1 
153 A619, .H99 X 80C430 100, ,8 20, ,4 0, ,8 0. 0 3. 0 
154 A619, .H99 X 80C433 75, .8 20 .2 39, .7 0. 0 3. 0 
155 A619, .H99 X 80C436 92, .2 21, .1 9, .5 0. 0 2. 0 
278 
Table A29. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
156 M017 .VA59 X 80C306 83 .7 22 , 1 15, .0 0. 0 2. 9 
157 M017 .VA59 X 8GC310 93 .3 19, .4 3, .6 0. 0 3. 9 
158 M017, .VA59 X 80C316 83 .2 24. 9 12, ,2 0. 0 4. 0 
159 M017, .VA59 X 80C324 97 .8 22. 8 8, .5 0. 0 3. 4 
160 M017, .VA59 X 80C325 111 .2 22. 3 2, .4 0. ,0 2. 9 
161 M017. VA59 X 80C326 110 .1 22. 5 4, .1 0. ,0 3. 6 
162 M017, .VA59 X 80C327 96 .9 19. ,6 11, .9 0. 0 3. 1 
163 M017. ,VA59 X 80C330 83 .2 20. 6 5, .8 0. ,0 3. 0 
164 M017. ,VA59 X 80C333 103 .1 21. ,8 4, ,0 0, 0 3. 5 
165 M017, ,VA59 X 80C337 104 .8 20. 8 13, .4 0. 0 4. 0 
166 M017, ,VA59 X 80C339 87 .0 21. 3 22, .9 0. 0 4. 0 
167 M017, ,VA59 X 80C345 97 .0 25. 7 8, ,5 0. 0 4. 0 
168 M017. VA59 X 80C351 85 .7 22. 0 3, ,6 0. ,0 3. 1 
169 M017. ,VA59 X 80C353 99 . 6 21, ,3 6, .1 0, ,0 4. G 
170 M017. VAS 9 X 80C357 106 .9 22. ,2 7, .5 0. ,0 4. G 
171 M017. VA59 X 80C358 76 .7 21. ,8 17, .4 0. ,0 2. 9 
172 M017. VAS 9 X 80C361 91 .8 26. ,6 4, .2 0. ,0 3. 9 
173 M017. VAS 9 X 80C366 92 .4 22. ,7 7, .5 0, ,0 4. G 
174 M017. VAS 9 X 80C368 92 .6 22. ,0 2, .8 0, ,0 3. G 
175 M017, .VAS 9 X 80C370 107 .1 21. ,7 4, ,3 0. ,0 3. 5 
176 M017. • VAS 9 X 80C372 101 .3 20, .0 13, .1 0. ,0 3. 5 
177 M017, •VAS 9 X 80C377 93 .9 19, .8 5, .7 0. 0 3. 1 
178 M017, • VAS 9 X 80C378 91 .3 20, .2 6, .0 0. 0 2. 9 
179 M017, .VAS 9 X 80C383 71 .3 23, .3 5, .2 0. ,0 3. 6 
180 M017, • VAS 9 X 80C385 80 .3 22, .0 15, .6 0. 0 3. 5 
181 M017, .VAS 9 X 80C386 95 .5 22, .3 15, ,4 0. 0 3. 5 
182 M017, • VAS 9 X 80C410 99 .6 21, .9 19, .3 0. ,0 2. 9 
183 M017, .VAS 9 X 80C426 97 .8 21, .3 13, .9 0. ,0 3. 9 
184 H017, .VAS 9 X 80C430 87 .1 21, .3 7, .5 0. ,0 4. G 
185 M017. VAS 9 X 80C433 86 .7 19, .2 10, .9 0. ,0 3. 5 
186 M017, .VAS 9 X 80C436 76 .4 21, .0 8, ,3 0. ,0 3. 5 
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Table A29. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 H95.VA26 X A632 95 .8 17 .8 12, ,0 0. ,0 3, .0 
188 H95.VA26 X A632 103, .3 18, .7 8, .3 0. 0 2. 9 
189 A619.H99 X A632 99, .1 18, .0 9, .8 0. 0 2. 5 
190 A619.H99 X A632 109 , . 1 18, .6 5. ,3 0. ,0 3. 0 
191 M017.VA59 X A632 93. 8 19, .0 0. 4 0. 0 3. 0 
192 M017.VA59 X A632 83. 4 19, .3 1. ,3 0. ,0 2. ,9 
193 A632 X A619 94. ,0 18. 3 7. 3 0. ,0 2. 5 
194 A632 X A619 93. 6 18. 5 9. .5 0. ,0 2. ,4 
195 A635.A632 X FR16 85. ,3 17. ,9 3. 9 0, 0 2. ,5 
196 A635.A632 X FR16 90. 5 19. ,0 5. ,5 0. 0 2, .5 
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Table A30. Analyses of variance for the testcrosses grown in 
Experiment 02 at Ames, Iowa in 1982 
Mean squares 
Source df YLD MST* PSL RL^  EH^  
Replications 1 139.68 1777.88 260.22 25.51 1.02 
Genotypes 
Unadjusted 195 207.49** 64.57** 396.95** 62.92** 54.24** 
Adjusted 195 211.34** 62.36** 356.74** 60.85** 53.72** 
Blocks 26 162.18 33.06 414.77 32.65 21.90 
Error 
RGB 195 122.45 19.74 131.49 19.36 15.89 
Effective ——_• 120.72 18.79 97.14 18.40 15.60 













 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10%. 
281 
Table A31. Entry means for the testcrosses grown in Experiment 02 
at Ames, Iowa in 1982 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
1 H95 .VA26 X 80C217 62 .1 22, .8 12, 4 2, .4 3, .0 
2 H95 .VA26 X 80C221 47, .7 21, .7 43, .0 2, ,0 3, .0 
3 H95 .VA26 X 80C222 62, .0 24, .6 33, .1 1, ,0 3. 0 
4 H95 .VA26 X 80C225 64, .7 21, .0 25, .4 0, .9 3. 5 
5 H95 .VA26 X 80C226 60. 7 20, .5 27. ,5 1. 5 3. ,9 
6 H95 .VA26 X 80C227 54, .1 19, .8 36, .3 1, 0 4, . 0  
7 H95 .VA26 X 80C230 82 .2 21, .6 43, .1 1, .4 3, 0 
8 H95 .VA26 X 80C231 77, ,5 22 .5 43, .0 1, .1 3. ,0 
9 H95 .VA26 X 80C241 60, .3 21, .6 39, .7 1, .0 4. ,5 
10 H95 .VA26 X 80C242 53. ,6 21, .5 61, .8 1. ,5 3, .0 
11 H95 .VA26 X 80C246 66. 0 21, ,0 36. 4 1. ,0 3, .4 
12 H95 .VA26 X 80C253 50. 0 21. ,3 32. 6 2. 4 3. 5 
13 H95, .VA26 X 80C256 55. 8 24. 9 34. 9 2. 0 4. ,0 
14 H95 .VA26 X 80C264 57. 0 21, .9 40, ,0 1, .6 3, ,0 
15 H95 .VA26 X 80C267 50. ,3 22, .2 43, .0 1, .0 3. . 0  
16 H95, ,VA26 X 80C268 43. 1 21, ,8 65, .4 1, .5 3, . 1 
17 H95 ,VA26 X 80C269 72. 2 21, ,8 17, .3 1, ,5 3, .0 
18 H95, ,VA26 X 80C274 63. 0 21, .0 39. 8 3. ,4 3, ,0 
19 H95, .VA26 X 80C275 74. ,9 21, .3 23. 5 0. 8 3, .5 
20 H95, .VA26 X 80C276 56, .0 20. ,9 55. 8 1. 0 3, .5 
21 H95, ,VA26 X 80C277 60, ,8 23. ,1 46. 3 1. ,1 3. 0 
22 H95 .VA26 X 80C279 76. ,0 25, .8 37, .1 1. 0 3, 0 
23 H95 .VA26 X 80C281 59, .8 22, .2 51, .5 2, .0 4, .0 
24 H95 .VA26 X 80C284 50, .7 22, .5 26, .1 2, ,0 3. 9 
25 H95 .VA26 X 80C286 70, ,2 23, .1 47, .2 1, .1 3. 0 
26 H95 .VA26 X 80C288 64, .5 20, .8 56, .9 1, .5 4. ,0 
27 H95. VA26 X 80C291 67. 3 21, .1 27, .3 1, ,0 3. ,0 
28 H95, .VA26 X 80C294 76. ,3 21, .3 24, .7 1, ,0 3, ,0 
29 H95, .VA26 X 80C295 78. 9 23. 2 19, ,9 2. ,0 3, .0 
30 H95, .VA26 X 80C420 73, .4 19. ,4 32, ,2 2. ,0 3, ,5 
31 H95.VA26 X 80C423 67. 6 25, .4 24, .7 2, .0 3. 0 
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Table A31. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 A619 .H99 X 80C217 65 .8 21, ,7 30. 9 1. ,0 3. 0 
33 A619. H99 X 80C221 71 .5 22 .2 38. , 1 1. ,1 2, ,0 
34 A619, ,H99 X 80C222 63 . 1 23 ,0 15. 8 1. , 1 2. 5 
35 A619, ,H99 X 80C225 62 .8 22 .2 29. ,6 1, ,0 2. 5 
36 A619, .H99 X 80C226 70 .4 20 .7 31. 6 1, 4 3. 0 
37 A619, .H99 X 80C227 67 . 6 20, .9 39. , 1 1, ,0 3. 0 
38 A619, ,H99 X 80C230 62 .0 21, ,9 30, .7 1, ,5 2. 5 
39 A619, ,H99 X 80C231 66 .9 22, ,9 21. . 1 1, ,0 2. 5 
40 A619, ,H99 X 80C241 80 .5 23, .4 39. 3 1, ,0 4. 0 
41 A619. H99 X 80C242 64 .8 23, , 1 71. ,7 1, 4 3. 0 
42 A619. ,H99 X 80C246 73 .7 23, .0 22, .7 0, ,9 3. ,0 
43 A619, .H99 X 80C253 86 .9 21, ,5 24. 8 1, ,0 3, .0 
44 A619. H99 X 80C256 70 .0 21, .8 23, .9 0, ,9 3. 0 
45 A619. H99 X 80C264 56 .3 20, ,7 34. 7 1, 0 2. 0 
46 A619, .H99 X 80C267 67 .2 22, .1 44. 3 1, ,0 2. 5 
47 A619. H99 X 80C268 53 .5 23, .0 58. 6 1, ,0 3. 0 
48 A619. H99 X 80C269 79 .0 21, .9 20, .2 1, ,0 3. 0 
49 A619, .H99 X 80C274 65 .3 24, .4 31, .5 0, ,9 3. 0 
50 A619. H99 X 80C275 64 .5 23, ,3 20, ,4 1, ,0 3. 0 
51 A619. ,H99 X 80C276 60 .2 22, ,2 61, .9 1, ,0 3. 4 
52 A619, .H99 X 80C277 63 .5 21. ,7 42, .3 1, ,0 3. ,0 
53 A619, ,H99 X BGC279 65 .0 25, .9 17. 7 1. 1 2. 0 
54 A619, ,H99 X 80C281 45 .7 22, .1 66. 3 1. 1 3, .0 
55 A619, .H99 X 80C284 67 .3 23, .0 22. 8 1. 4 3. ,0 
56 A619 ,H99 X 80C286 79 .9 25, .7 27. 9 1. ,0 2. ,9 
57 A619, ,H99 X 80C288 73 .6 20, .7 47. ,6 1. ,1 3. 0 
58 A619 .H99 X 80C291 73 .3 21, .8 26. ,4 1. . 1 2. 5 
59 A619, .H99 X 80C294 68 .4 22, ,3 24. ,7 0. 8 3, .0 
60 A619, ,H99 X 80C295 73 .8 24 .0 16. ,6 0. ,9 3. 1 
61 A619, .H99 X 80C420 76 .0 21, .5 33. ,0 1. 0 2. 9 
62 A619, ,H99 X 80C423 66 .1 22, .3 16. ,1 1. 0 2. 5 
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Table A3I. (continued) 
ENTRY HYBRID 
63 MO 17 .VA59 X 80C217 
64 MO 17 .VA59 X 80C221 
65 MO 17 .VA59 X 80C222 
66 MO 17 .VA59 X 80C225 
67 MO 17 .VA59 X 800226 
68 MO 17 .VA59 X 80C227 
69 M017 • VAS 9 X 80C230 
70 M017 • VAS 9 X 80C231 
71 M017 • VAS 9 X 80C241 
72 M017 .VA59 X 80C242 
73 M017, •VAS 9 X 80C246 
74 M017 .VA59 X 80C253 
75 M017 .VA59 X 80C256 
76 M017 ,VA59 X 80C264 
77 M017, •VAS 9 X 80C267 
78 M017, .VA59 X 80C268 
79 M017, .VA59 X 80C269 
80 M017. ,VA59 X 80C274 
81 M017, .VA59 X 800275 
82 M017, .VA59 X 80C276 
83 M017, .VA59 X 80C277 
84 M017 .VA59 X 80C279 
85 M017 .VA59 X 80C281 
86 M017 • VAS 9 X 80C284 
87 M017 .VA59 X 80C286 
88 M017 • VAS 9 X 80C288 
89 M017 .VA59 X 80C291 
90 M017 .VAS 9 X 80C294 
91 M017 • VAS 9 X 80C295 
92 M017, .VA59 X 80C420 
93 M017, .VA59 X 80C423 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1 -5 r at in; 
74.2 22. ,3 33, .3 1 . 6 4.0 
81.2 24. ,5 33 ,6 0 .9 3.0 
77.9 23. ,9 32 .1 1 .1 3.0 
75.8 22. 3 30, ,3 1 .0 3.5 
71.0 21. ,9 32, ,8 1 .0 4.0 
60.4 22. 3 34, ,9 1 .1 4.0 
61.5 22. ,2 32, ,3 1 . 6 3.0 
69.5 23. 0 23, ,8 1 .0 2.9 
91.7 23. ,8 29, ,2 1 .5 4.0 
73.7 21. ,6 28. .3 1 .0 3.5 
55.8 21. 5 17, ,5 1 .5 3.9 
81.3 22. 5 20. 7 1 .5 4.0 
71.6 23. 1 12. 5 0 .9 3.5 
75.9 21. 0 32. ,8 1 .5 3.0 
60.9 22. 4 44. ,5 1 .0 2.0 
60.5 23. 8 59. ,0 1 .5 4.0 
83.4 22. 6 32. ,8 1 .0 3.5 
86.5 23. 0 25. ,3 2 .0 3.5 
71.4 23. 7 14. ,4 1 .0 4.0 
56.2 22. 0 68. ,6 1 .5 4.1 
69.1 24. 8 61. ,1 1 .0 3.5 
83.4 24. 9 28, .0 1 .5 3.6 
66.7 24. ,6 52 ,8 1 .0 3.6 
54.3 24. 8 15, ,2 1 .0 4.0 
69.2 24. ,6 21, ,2 1 .0 3.0 
57.7 21. 8 58. 8 1 .0 3.5 
76.8 21. ,4 32. ,7 1 .0 3.1 
60.2 26. 4 27. 0 1 .1 3.5 
68.1 24. ,7 10. 5 2 .1 3.0 
66.3 21. 6 37. 7 1 .0 4.0 
81.9 21. 1 18. 7 1 .1 3.5 
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Table A31. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
94 H95 .VA26 X 80C306 55, .7 22, .5 49 .7 1. 4 3, .6 
95 H95 .VA26 X 80C310 58. 7 20, .8 21 .4 3. 0 3, ,5 
96 H95 .VA26 X 80C316 65. 0 24. ,6 24 .0 1. ,5 3, ,5 
97 H95 .VA26 X 80C324 64. 7 25. ,1 28, .8 2. ,0 4, ,0 
98 H95 .VA26 X 80C325 67, .9 26. 9 34, .2 2. 9 3, .0 
99 H95 .VA26 X 80C326 79, .8 25. 1 23, .3 1, .6 3, .0 
100 H95 .VA26 X 80C327 65. 4 23 ,0 49, .1 1, ,5 3, .9 
101 H95 .VA26 X 80C330 58, .5 22. 4 43, .1 2, .0 3. ,6 
102 H95 .VA26 X 80C333 64, .8 25. ,1 25, .3 2, .0 3, ,5 
103 H95, .VA26 X 80C337 58, . 1 22. 7 43, ,1 3, .0 3, .9 
104 H95, .VA26 X 80C339 59, .6 22, .9 20, .1 3, . 1 3, .9 
105 H95 .VA26 X 80C345 55, .5 25, ,9 60, .1 1, ,5 3, .0 
106 H95 .VA26 X 80C351 72, .3 21, .3 15, .7 1, .6 4, .0 
107 H95 .VA26 X 80C353 62, .4 23, .2 30, .3 1, .5 4, ,0 
108 H95 .VA26 X 80C357 68, .4 23, ,9 19, ,7 2, ,6 4, .0 
109 H95, .VA26 X 80C358 65, ,9 22, ,8 21, .5 2, ,1 3, ,5 
110 H95, .VA26 X 80C361 71, ,6 30, ,8 12. 4 3, ,0 4. ,0 
111 H95 .VA26 X 80C366 58, ,1 22, ,5 23, .8 2, .1 3, .0 
112 H95 .VA26 X 80C368 56, .1 23, .3 32, .7 1, .4 3, ,1 
113 H95.VA26 X 80C370 57, ,8 22, ,0 43. 3 1. ,6 3, ,5 
114 H95 .VA26 X 80C372 57, ,6 23, .1 49. 4 2. ,0 3, ,0 
115 H95 .VA26 X 80C377 62, .9 23, .9 21, .1 3, .3 4, ,0 
116 H95 .VA26 X 80C378 50, .0 23, .5 55, .1 2, .9 3, ,5 
117 H95 .VA26 X 80C383 62, .1 24, .9 20, .7 1, ,0 4, ,0 
118 H95 .VA26 X 80C385 55. .1 23. 6 39 .8 2, .8 3, .4 
119 H95 .VA26 X 80C386 76. 4 24. 7 25, ,3 2, ,0 4, ,0 
120 H95 .VA26 X 80C410 59. ,6 24. 2 43, .7 1, .5 3, ,1 
121 H95 .VA26 X 80C426 53. 3 22. 4 32, .8 2, .5 4, .0 
122 H95.VA26 X 80C430 67. ,2 22. ,5 36, .1 1, .6 4, .0 
123 H95 .VA26 X 80C433 61. 5 22. 1 51, .2 1. 0 2, .9 
124 H95 .VA26 X 80C436 57. 1 22. 6 32, .1 2. . 1 3, .1 
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Table A31. (continued) 
TRAIT 
•NTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-•5 ratinj 
125 A619 .H99 X 80C306 79. ,4 24. 6 19, .1 1. 0 2.9 
126 A619 .H99 X 80C310 57, ,9 20. ,1 15. 9 0. 9 3.0 
127 A619 .H99 X 80C316 75. , 1 23, ,9 51. 7 1. 0 3.0 
128 A619 .H99 X 80C324 76. ,6 26. ,3 30. 8 0. 9 3.0 
129 A619 .H99 X 80C325 83. 8 26, ,4 25. ,3 0. 9 2.5 
130 A619 .H99 X 80C326 87. 2 25, ,3 21. 6 1. 4 3.0 
131 A619 .H99 X 80C327 79. 8 21. ,4 25. 8 1. 0 2.9 
132 A619 .H99 X 80C330 58. 7 24. 3 42. ,6 0. 9 3.0 
133 A619, .H99 X 80C333 76. 8 26, 3 27, ,2 1. 0 3.1 
134 A619 .H99 X 80C337 51. 8 23. ,3 61. ,0 1. ,4 3.0 
135 A619 .H99 X 80C339 66. 8 22, ,4 29. , 1 1. ,4 3.0 
136 A619 .H99 X 80C345 69. 2 27, ,1 56. ,8 1. 4 3.0 
137 A619 .H99 X 80C351 69. 0 25, ,5 39. ,4 1. 1 3.0 
138 A619, ,H99 X 80C353 41. 3 22, 9 38, .2 1. 1 3.0 
139 A619, .H99 X 80C357 71. 2 24. ,5 47. .1 1. 3 3.5 
140 A619. ,H99 X 80C358 79. 2 24, 6 20, ,5 1. 9 3.0 
141 A619. H99 X 80C361 74. 9 27, 9 27, ,4 1. 8 2.9 
142 A619. H99 X 80C366 76. 4 24. 6 30, ,3 1. G 2.5 
143 A619. H99 X 80C368 52. 1 23, 0 49, ,5 0. 8 2.9 
144 A619, .H99 X 80C370 67. 0 23, 0 37, ,8 1. 5 2.0 
145 A619 ,H99 X 80C372 72. 5 24, .7 38, ,9 1. 5 2.9 
146 A619 .H99 X 80C377 74. ,7 22. 0 25, .3 0. 9 3.0 
147 A619 .H99 X 80C378 64. . 7 22. ,8 49, .9 2. 0 3.0 
148 A619, ,H99 X 80C383 49. 8 25, ,4 12. 9 0. 9 2.9 
149 A619 .H99 X 80C385 59. 0 24, ,5 26. .9 1. 0 2.9 
150 A619 .H99 X 80C386 71. 6 23, 8 33, .0 1. 0 3.0 
151 A619, .H99 X 80C410 67. 1 23, ,9 43, .6 1. 1 2.4 
152 A619, ,H99 X 80C426 78. 0 21, ,8 26, .7 1. 0 3.0 
153 A619, ,H99 X 80C430 72. 4 22, ,5 43, .8 1. 0 3.0 
154 A619, .H99 X 80C433 50. 0 22. 2 60, ,9 1. 0 3.0 
155 A619, .H99 X 80C436 63. 6 23, .9 28, .9 1. ,5 3.0 
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Table A31. (continued) 











156 M017, .VA59 X 80C306 63, ,6 24. 2 38, ,7 1, ,0 4. 0 
157 MO 17, .VA59 X 80C310 77, ,5 23. 1 20, ,3 1. ,9 3. 5 
158 M017, .VA59 X 80C316 58, .1 26. 0 19, ,5 1. ,0 4. 0 
159 M017, ,VA59 X 80C324 63, ,7 26. ,7 34, ,0 1, 4 4. 0 
160 M017, .VA59 X 80C325 89, ,8 26. 4 36, ,5 1, ,5 3. 5 
161 MO 17, .VA59 X 80C326 90, ,6 24. ,7 15, ,0 1, ,3 3, ,5 
162 M017, .VA59 X 80C327 78, ,2 24. 0 29, .9 1, .5 3, 5 
163 M017, .VA59 X 80C330 69, ,1 23. 0 40, .3 1, .0 4, ,0 
164 M017, .VA59 X 80C333 84, ,4 26. 2 26, .7 1, .1 4. ,0 
165 M017, ,VA59 X 80C337 61, .2 24. ,1 44, .3 1, .5 3, ,5 
166 M017, .VA59 X 80C339 61, .6 23. 9 31, .9 1, .5 4. ,0 
167 M017, ,VA59 X 80C345 78, ,5 25. ,8 41, .3 1, ,5 4, ,0 
168 MO 17, .VA59 X 80C351 77, .1 22. 9 20, . 1 1, .0 3, ,4 
169 M017, .VA59 X 80C353 74, .5 24, ,4 19, ,9 1. ,4 4, ,1 
170 M017, .VA59 X 80C357 90, .7 24. ,5 16, ,5 1. ,4 4, ,6 
171 MO 17, .VA59 X 80C358 72, .3 25. ,0 28, .6 2. ,0 4, ,0 
172 M017, .VA59 X 80C361 87, .8 27. ,7 12, .3 2. ,4 5, .0 
173 M017 .VA59 X 80C366 66, ,4 26. 1 47. ,8 1. 0 3, .0 
174 M017 .VA59 X 80C368 48. 2 24. 3 19, ,8 1. ,0 3, ,0 
175 M017 .VA59 X 80C370 66, .1 23, ,8 24. ,4 1. 6 3, .5 
176 M017 .VA59 X 80C372 86, .5 24, ,3 28. ,6 3. ,0 3, ,9 
177 M017 .VA59 X 80C377 58, .3 22. 1 24, .6 0, .9 3. 5 
178 MO 17 .VA59 X 80C378 73, .5 23, ,3 38, .6 1, .5 3, .6 
179 MO 17 .VA59 X 80C383 61, .2 25. ,9 21, .8 1, .0 3. 5 
180 M017 .VA59 X 80C385 62, .6 23. 5 40, .6 2 .1 3. 6 
181 M017 .VA59 X 80C386 79, .1 25. ,2 29, .7 1 .0 4. ,0 
182 MO 17 .VA59 X 80C410 57, .9 24. 4 55, .1 1, .8 3, .5 
183 MO 17 .VA59 X 80C426 86, .6 22 .4 37 .8 1 .4 4, .0 
184 MO 17 .VA59 X 80C430 75, .0 23, .6 29 .8 1 .9 4, .0 
185 M017 .VA59 X 80C433 56, .3 22. 3 55 .4 1 .0 3, .0 
186 MO 17 .VA59 X 80C436 61, .3 24, .2 35 .2 1 .1 4, .0 
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Table A31. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 H95.VA26 X A632 67 .7 21, .8 12, .4 1. ,0 3. ,4 
188 H95.VA26 X A632 73, .2 20, . 1 27, .2 1, ,5 3. ,0 
189 A619.H99 X A632 69 .4 21, .0 32, .4 1. ,0 3. ,0 
190 A619.H99 X A632 67. 1 21. 1 33, .8 0. 8 3. ,0 
191 M017.VA59 X A632 78, ,1 22. 3 20, ,8 1. . 1 3. ,9 
192 M017.VA59 X A632 75, ,1 22. ,0 26, .3 1. ,5 3. 4 
193 A632 X A619 70, ,7 20. 1 49, .0 1. . 1 3. 0 
194 A632 X A619 44. ,4 21. ,8 66, ,5 0. 9 2. 9 
195 A635.A632 X FR16 54. .9 21, , 1 41, ,6 1. ,0 3. ,0 
196 A635.A632 X FR16 61. ,4 21. 3 41. ,1 1. , 1 3. ,0 
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Table A32. Analyses of variance for the testcrosses grown in 
Experiment 02 at Hospers, Iowa in 1982 
Mean squares 
Source df YLD MST* PSL Rib EH^  
Replications 1 52.41 57.58 2107.49 146.94 2.30 
Genotypes 
Unadjusted 195 251.93** 92.45** 209.19** 123.61** 57.61** 
Adjusted 195 251.22** 93.01** 207.59** 117.68** 56.14** 
Blocks 26 140.67 29.61 68.03 127.16 28.94 
Error 
RGB 195 133.42 13.80 60.94 58.22 16.14 
Effective 133.36 12.30 60.81 51.59 15.14 













 ^Mean squares multiplied by 10*. 
 ^Mean squares multiplied by 10^ . 
289 
Table A33. Entry means for the testcrosses grown in Experiment 02 
at Hospers, Iowa in 1982 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
1 H95 .VA26 X 80C217 66 .2 26, .3 10, .0 3. 6 2. 9 
2 H95 .VA26 X 80C221 80, ,1 29, .5 18, .0 3. 5 2. 9 
3 H95 .VA26 X 80C222 85 .6 26, .9 9, .7 2. . 1 2. 6 
4 H95 .VA26 X 80C225 88 .0 24, .2 15, .4 2. 4 3. ,0 
5 H95 .VA26 X 80C226 87 ,2 24, ,5 11. 2 3. ,0 3. ,0 
6 H95 .VA26 X 80C227 63 .8 24, .1 38 .1 2. 4 3. 1 
7 H95 .VA26 X 80C230 54 .3 24, .6 54, .3 2. 2 2. 9 
8 H95 .VA26 X 80C231 76, .2 27, ,5 14, ,4 3. , 1 3. 0 
9 H95 .VA26 X 80C241 61 .6 27, ,6 47. 7 2. . 1 4. ,0 
10 H95 .VA26 X 80C242 75, .4 25. ,0 28. 2 3. 9 3. 0 
11 H95. VA26 X 80C246 69, ,6 27. ,7 27. 5 2, .1 4, .0 
12 H95, .VA26 X 80C253 97, ,6 24. 1 14. ,1 2, ,7 3, .5 
13 H95 .VA26 X 80C256 78, ,4 29. 2 19. 5 3, ,8 3. 9 
14 H95 .VA26 X 80C264 78, .0 24, ,7 12, .6 3. ,9 3. ,0 
15 H95. VA26 X 80C267 82, .6 27, ,3 8. ,4 3. ,0 2. ,5 
16 H95. VA26 X 80C268 70, .6 26, ,5 32. ,7 3. , 1 3. 0 
17 H95, .VA26 X 80C269 85, ,5 26. 0 20. ,5 2. ,7 2. 9 
18 H95 .VA26 X 80C274 83, ,5 23. 6 15. 0 3, .6 2. 5 
19 H95. VA26 X 80C275 66, .5 25. ,7 7. 3 2. ,8 3. ,4 
20 H95, .VA26 X 80C276 91, ,8 25. 0 36. 3 2, ,3 3. ,0 
21 H95, .VA26 X 80C277 74, .2 26. 8 18. 9 1. ,9 3. ,0 
22 H95 .VA26 X 80C279 92, ,1 26. 9 7. 0 1, .2 2, ,9 
23 H95 .VA26 X 80C281 75 .3 25, .5 27, .2 2. 8 3. 0 
24 H95 .VA26 X 80C284 77 .0 27, .6 33, .4 2. ,3 3. 9 
25 H95 .VA26 X 80C286 71 .6 28, .1 19, .9 2. ,5 3. 1 
26 H95 .VA26 X 80C288 93 ,4 24. .1 27, .2 3, ,6 3. 0 
27 H95, .VA26 X 80C291 96, .8 26. ,0 9. 0 1, .2 3. 0 
28 H95, .VA26 X 80C294 95, .8 28. ,4 10. 6 1, ,6 3. ,0 
29 H95, .VA26 X 80C295 83, .2 30. ,2 23. ,4 2, ,4 3, .6 
30 H95, ,VA26 X 80C420 67, ,7 23, ,8 22. 1 3. ,5 2. ,9 
31 H95 .VA26 X 80C423 97 .1 29, .4 9, .4 3. 5 2. ,9 
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Table A33. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 A619 .H99 X 80C217 100, .9 24, .9 4, .1 2 .0 2.5 
33 A619 .H99 X 80C221 77, .5 28, .4 10, .8 3 .2 2.0 
34 A619 .H99 X 80C222 90, .1 27, .5 2, .8 1 .9 2.0 
35 A619 .H99 X 80C225 80, .7 23, .7 10. ,1 2 .4 2.9 
36 A619 .H99 X 80C226 98. ,4 25, .8 13. 5 2 .6 2.9 
37 A619 .H99 X 80C227 88, .9 22, .8 10. 1 2 .5 2.9 
38 A619 .H99 X 80C230 88 ,3 25, .2 11. 2 2 .2 2.0 
39 A619 .H99 X 80C231 85, .9 28, ,0 12. 2 3 .4 2.2 
40 A619 .H99 X 80C241 96, .2 26, ,2 16. 6 3 .5 3.5 
41 A619 .H99 X 80C242 86. ,0 25, ,2 27. 3 2, .5 3.0 
42 A619 .H99 X 80C246 86. ,9 28. 0 8. 6 2, .6 3.0 
43 A619 .H99 X 80C253 90. ,0 26. 4 12, .4 3, .4 2.6 
44 A619, ,H99 X 80C256 96. ,9 28. 7 6. , 1 3, .5 2.6 
45 A619 .H99 X 80C264 77. ,9 25. 6 7, ,3 3 .5 2.0 
46 A619 .H99 X 80C267 97. ,8 28, ,7 1. 5 1 .6 2.6 
47 A619 .H99 X 80C268 83. 5 27, .1 14. 7 2 .5 3.0 
48 A619. H99 X 80C269 81. 5 24. ,8 2. 9 2, .3 1.9 
49 A619 .H99 X 80C274 79. ,0 25. ,9 3. ,9 2, .5 2.0 
50 A619. H99 X 80C275 105. ,8 27. 0 1. 7 2, .5 2.6 
51 A619, .H99 X 80C276 102. ,5 27. ,2 26. ,1 2, .1 3.0 
52 A619 .H99 X 80C277 77. ,5 25. 8 12. , 1 2, .8 2.5 
53 A619. H99 X 80C279 89. ,0 28. ,6 0. ,1 0, .7 2.5 
54 A619 .H99 X 80C281 69, .8 26, .5 10. 0 3 .9 2.6 
55 A619 .H99 X 80C284 70, ,0 28, .4 12. 4 3 .5 4.0 
56 A619 .H99 X 80C286 92. ,7 28, .6 7. 2 2 .3 2.0 
57 A619 .H99 X S0C288 102. 4 25, .7 27. 0 2, .9 2.5 
58 A619, .H99 X 80C291 101. 0 27. ,3 10. 3 2, .1 2.5 
59 A619 .H99 X 80C294 86. 5 26. ,2 6. 3 1, .4 2.4 
60 A619, .H99 X 80C295 102. ,0 27. ,8 7. 2 2, .7 2.9 
61 A619, .H99 X 80C420 68. ,3 24. 5 20. ,5 2, .5 3.0 
62 A619 .H99 X 80C423 97. 9 25. 9 7. 8 3 .1 2.5 
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Table A33. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % °L 1-5 rating 
63 MO 17 .VA59 X 80C217 74, ,9 25. 4 11. 1 2. ,5 3, ,4 
64 M017 .VA59 X 80C221 80, ,0 29. ,6 7, .6 4. ,6 3, .4 
65 MO 17 .VA59 X 80C222 70, .8 26. ,9 6. 5 3. , 1 3, .0 
66 MO 17 .VA59 X 80C225 69, ,5 23. ,7 18. 6 2. ,0 3, .9 
67 MO 17 .VA59 X 80C226 92, .7 24. ,0 16. ,4 2. 9 4, .0 
68 MO 17 .VA59 X 80C227 71, ,1 24. 5 30. ,3 1. ,9 3. 5 
69 MO 17 .VA59 X 80C230 69, ,9 25. ,5 26. 5 3. , 1 3. . 1 
70 M017 .VA59 X 80C231 68. 2 27. ,4 16. 3 3. ,5 3. 0 
71 M017 .VA59 X 80C241 81, ,0 25. ,8 21. .9 4. 0 4. 0 
72 M017 .VA59 X 80C242 86. ,3 24, ,8 31, ,9 3. 0 3. ,4 
73 M017 .VA59 X 80C246 88. ,2 26, ,8 14, .7 2. ,5 4, ,0 
74 MP17 .VA59 X 80C253 78. 6 27, , 1 5, .3 4. ,3 2, ,9 
75 M017 .VA59 X 80C256 67. ,4 29, , 1 13, .8 2. ,3 4, , 1 
76 M017 .VA59 X 80C264 69. ,2 24, ,3 8, .6 2. 9 3, .0 
77 M017 .VA59 X 80C267 82. 0 26. ,3 18, ,3 2. ,3 2, ,9 
78 M017 .VA59 X 80C268 66.  ,1 28, ,0 11, ,3 4. 9 3, ,9 
79 M017 .VA59 X 80C269 67. .9 26, ,1 19, ,5 3. ,5 3, ,0 
80 M017 .VA59 X 80C274 74. ,0 25, ,3 24, ,6 2. ,7 3, ,5 
81 M017 .VA59 X 80C275 74. 5 24, ,7 11, ,5 3. ,5 3, ,0 
82 M017 .VA59 X 80C276 89. ,5 25, ,2 26, ,1 2. ,5 3, ,9 
83 M017 .VA59 X 80C277 70. ,1 26, ,8 17, ,7 1. 2 3, ,2 
84 M017 .VA59 X 80C279 100, ,1 28. 1 10, .6 1, .8 3, .5 
85 M017 .VA59 X 80C281 81, ,3 27. 5 20, ,9 3. 0 3, .5 
86 M017 .VA59 X 80C284 56, .8 28. ,4 44, ,3 3. ,0 4, ,1 
87 M017 .VA59 X 80C286 86, .6 26. 7 12, ,0 2. , 1 3, .2 
88 M017 .VA59 X 80C288 92, ,8 25. 4 39, .9 2. ,3 4, ,0 
89 M017 .VA59 X 80C291 82, ,8 24. ,2 15, .7 3. , 1 2, .9 
90 M017 .VA59 X 80C294 79, ,6 28. 0 6. ,3 1, , 1 2, ,9 
91 M017 .VA59 X 80C295 82.  1 28. 2 15, ,2 3. , 1 3, ,0 
92 M017 .VA59 X 80C420 69, ,8 23. 6 50. ,2 1. ,4 4, .1 
93 M017 .VA59 X 80C423 71, .9 26, ,5 13. 8 2. ,8 3, ,0 
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Table A33. (continued) 
TRAIT 
ENTRY HYBRID YLD M ST PSL RL EH 
q/ha % % 1-5 rating 
125 A619 .H99 X 80C306 92, .9 30 .0 10, .7 1, 8 3, . 1 
126 A619 .H99 X 80C310 78. ,2 25, .9 7, ,8 3, ,3 3, .0 
127 A619 .H99 X 80C316 76. ,5 28, .7 16, ,6 2. 3 3, .0 
128 A619 .H99 X 80C324 86. ,9 28 .3 8, .9 1, .2 2, ,6 
129 A619 .H99 X 80C325 83 .7 30 .7 8, .6 2, .6 2, .5 
130 A619 .H99 X 80C326 85. ,4 30 .1 13, .6 3, . 1 2, .9 
131 A619, ,H99 X 80C327 96. 0 26 .0 8, .4 2. 7 2, .1 
132 A619, .H99 X 80C330 79. 2 29, .9 18, .2 3. ,0 3, , 1 
133 A619, ,H99 X 80C333 100. ,8 28 ,7 3, ,6 2. ,0 2, .0 
134 A619, .H99 X 80C337 74. ,2 27, .5 36, .7 2, ,7 3, .0 
135 A619, .H99 X 80C339 53. 9 26, .8 32, . 1 3, .2 2, .9 
136 A619, .H99 X 80C345 89. ,5 30, .3 6, ,5 1. 7 3. ,0 
137 A619, .H99 X 80C351 88. ,2 27, .4 8, .9 2, , 1 2. 0 
138 A619. ,H99 X 80C353 87. ,6 26 .5 11, .5 2, ,2 3. ,0 
139 A619. H99 X 80C357 76. ,8 29, .7 6. ,9 2, 8 2. ,9 
140 A619, .H99 X 80C358 71. 4 30, .5 10. .1 2. 9 2. 4 
141 A619, .H99 X 80C361 94. ,6 30, .9 17. 0 2. 5 2. ,6 
142 A619, .H99 X 80C366 83. 0 29, .7 21. ,9 3. 5 2. ,9 
143 A619, ,H99 X 80C368 81. ,0 28 ,4 16. ,0 2. 7 2. ,9 
144 A619. ,H99 X 80C370 75, ,0 27, .3 18. ,2 1. ,9 2. ,5 
145 A619, .H99 X 80C372 77. ,6 28, ,1 14, 9 2. , 1 2. ,9 
146 A619, .H99 X 80C377 73, ,4 25, .8 7. 1 3. 0 2. ,9 
147 A619 .H99 X 80C378 96, ,7 27 .4 9, .7 2, .2 3. ,1 
148 A6iy. H99 X 80C383 83, .4 31, .2 8, .4 2, .4 3. 0 
149 A619, .H99 X 80C385 95, ,0 28, .9 6, .5 2, ,9 2. 9 
150 A619, .H99 X 80C386 87, ,5 27, .7 13, ,3 3, , 1 2. 9 
151 A619, .H99 X 80C410 91, .1 27, .3 7, .5 2, ,8 3. ,0 
152 A619, ,H99 X 80C426 72, ,3 25, .2 20. ,5 3, ,9 2, ,9 
153 A619 .H99 X 80C430 103, ,8 26 .8 12, .8 3, ,7 3. 1 
154 A619 .H99 X 80C433 74, ,3 25, .3 16, .9 3, 8 2. ,6 
155 A619, .H99 X 80C436 85, .0 30, .5 2, ,6 2, .8 3. 0 
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Table A33. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha 7o % 1-5 rating 
156 MO 17 .VA59 X 80C306 76, 2 28 .8 27 .5 1, .6 3, .9 
157 MO 17 .VA59 X 80C310 82, .2 27 .4 14 .3 4, .2 4, .0 
158 MO 17 .VA59 X 80C316 66, . 1 30 .5 24 .5 3, . 1 3, .4 
159 M017 .VA59 X 80C324 81. 8 31 .6 15 .4 1, .9 3, ,5 
160 MO 17 .VA59 X 80C325 88. 0 31 .3 5 .9 2, ,7 4, ,0 
161 MO 17 .VA59 X 80C326 80. 3 29 .3 12 .9 3. ,0 3, ,5 
162 MO 17 .VA59 X 80C327 83. 8 25 .8 15 .3 4, .3 3, .0 
163 MO 17 .VA59 X 80C330 89. 3 28 .6 17 .8 3. 1 3, .4 
164 MO 17 .VA59 X 80C333 107. 9 28 .4 10 .7 2. ,4 3, .5 
165 M017 .VA59 X 80C337 90. ,9 28 .0 40 .8 2. ,5 3, .4 
166 M017 .VA59 X 80C339 69. ,2 27 .7 31 .3 2. 8 4, .0 
167 MO 17 .VA59 X 80C345 78. , 1 31 .2 35 .5 3. 0 3. 6 
168 MO 17 .VA59 X 80C351 91. ,4 27 .3 14 .4 2. ,5 3, .6 
169 MO 17 .VA59 X 80C353 86. ,8 27 .5 10 .8 2. , 1 4. ,1 
170 MO 17 .VA59 X 80C357 77. ,9 29 .4 24, .7 2. ,6 4. 0 
171 MO 17 .VA59 X 80C358 66, ,3 31, .1 21, .4 4. ,2 3. ,9 
172 M017 .VA59 X 80C361 83. ,0 33 .1 24, .4 3. ,7 4. 1 
173 M017 .VA59 X 80C366 85. ,2 28 .2 25, .3 3. 9 3. ,5 
174 M017 .VA59 X 80C368 79. ,0 29 .7 8, .2 2. . 1 3. 1 
175 MO 17 .VA59 X 80C370 70, , 1 27, .9 22, .5 3. ,7 3. ,5 
176 M017 .VA59 X 80C372 87. ,9 28, .5 13, .4 4. 1 3, .5 
177 MO 17 .VA59 X 80C377 78, .1 24 .8 22 .0 2. 5 3. 9 
178 M017 .VA59 X 80C378 70, ,0 27 .9 24 .9 3. 3 3, .4 
179 M017 .VA59 X 80C383 76, ,9 29 .6 8 .4 3. 1 3. 0 
180 MO 17 .VA59 X 80C385 93, ,3 28 .4 23 .1 3. 0 2. ,9 
181 M017 .VA59 X 80C386 73, ,6 29 .2 21 .2 3. 0 4. ,0 
182 M017 .VA59 X 80C410 76, ,4 28 .3 26, .8 2. ,4 3. ,4 
183 MO 17 .VA59 X 80C426 69, ,3 26 .5 21, .3 5. ,0 4. ,0 
184 M017 .VA59 X 80C430 64, ,6 29 .4 4 .1 4. 8 3. 9 
185 MO 17 .VA59 X 80C433 79, ,3 25 .8 16, .4 3. ,0 3. 0 
186 M017 .VA59 X 80C436 64, ,7 28 .8 10 .4 2. 8 3. 4 
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Table A33. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL 
q/ha % % 1-5 
187 H95.VA26 X A632 82, ,4 24 .0 14, .0 1, .9 
188 H95.VA26 X A632 74. 7 23, .7 22 .7 3, .1 
189 A619.H99 X A632 93. 7 23, .6 13, .4 2, .4 
190 A619.H99 X A632 104. ,6 23, .0 15, .4 1, .9 
191 M017.VA59 X A632 66. ,6 24, .4 32 ,0 2, .7 
192 M017.VA59 X A632 88. ,9 23, ,9 28, .4 2, ,8 
193 A632 X A619 66. ,0 24, .4 7, .4 3, .3 
194 A632 X A619 67. ,0 25. 0 12, .7 3, .9 
195 A635.A632 X FR16 85. . 1  24. 4 19, .6 2, ,4 











2 . 0  
2 . 1  
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Table A34. Analyses of variance for the testcrosses grown in 
Experiment 02 at Oxford, Indiana in 1982 
Mean squares 
Source df YLD MST* PSL RL^  ERb 
Replications 1 252.13 0.86 2.79 20.66 1.02 
Genotypes 
Unadjusted 195 163.45** 36.96** 366.28** 123.27** 70.10** 
Adjusted 195 163.45** 36.92** 354.47** 110.94** 70.95** 
Blocks 26 77.12 10.10 210.66 118.19 42.23 
Error 
RGB 195 79.42 9.01 136.78 59.12 20.51 
Effective 1 • — 79.42 8.99 132.18 53.88 18.52 
(195) (169) (169) (169) (169) 
L.S.D. (p=0.05) 17.82 1.90 22.99 1.47 0.86 
C.V. (%) 8.44 4.71 37.60 32.89 11.01 
® Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
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Table A35. Entry means for the testcrosses grown in Experiment 02 
at Oxford, Indiana in 1982 











1 H95 .VA26 X 80C217 100. 8 19, .7 14 .7 1, ,7 4.0 
2 H95 .VA26 X 80C221 104, .7 19, .6 32, .9 2, .4 3.4 
3 H95 .VA26 X 80C222 96, ,7 19, .6 16 .8 3, ,0 4.0 
4 H95 .VA26 X 80C225 109, .2 18, ,6 30, .9 2, ,5 4.0 
5 H95 .VA26 X 80C226 103, ,6 19, .1 36, .3 1, ,5 4. 6 
6 H95 .VA26 X 80C227 128. 4 17, .9 15, .2 1. ,8 4.5 
7 H95 .VA26 X 80C230 115, .9 17, .3 24, .3 1, .5 4.1 
8 H95 .VA26 X 80C231 111, .5 21, .1 27, .8 2. ,6 4.0 
9 H95 .VA26 X 80C241 105, ,8 22, ,1 32, .7 2. 1 5.0 
10 H95 .VA26 X 80C242 110, .0 18. ,1 43, .1 2. 1 4.1 
11 H95 .VA26 X 80C246 111, ,5 19, ,4 19, .8 2. 1 4.1 
12 H95 .VA26 X 80C253 110. ,8 18. ,2 17, .2 2. ,1 4.1 
13 H95 .VA26 X 80C256 114. ,9 20, .5 11, .5 2. 1 4.9 
14 H95 .VA26 X 80C264 113. 0 19. ,3 27, .0 3. 5 4.0 
15 H95 .VA26 X 80C267 94. ,0 20. 5 21. ,8 1. ,6 3.3 
16 H95 .VA26 X 80C268 107. ,4 19. 3 33. 6 2. 0 3.9 
17 H95 .VA26 X 80C269 110. 3 19. ,2 16. ,9 1. ,8 4.6 
18 H95 .VA26 X 80C274 111. 6 18. ,9 22. 8 2. ,0 4.0 
19 H95 .VA26 X 80C275 110. 4 19. 7 19, .3 2. 1 5.0 
20 H95 .VA26 X 80C276 112. 0 19. ,4 37. 5 1. ,6 4.5 
21 H95 .VA26 X 80C277 111. ,4 18. ,4 11, .2 1. ,3 3.5 
22 H95 .VA26 X 80C279 105, .2 20, .6 39 .1 1, ,8 3.9 
23 H95 .VA26 X 80C281 112, .8 20, .1 31, .4 3, .0 4.5 
24 H95 .VA26 X 80C284 126, .7 20, .4 12 .2 2, ,0 4.9 
25 H95 .VA26 X 80C286 113, .5 20, .2 26, .6 1, ,8 4.4 
26 H95 .VA26 X 80C288 107, .9 18, .0 34, .2 1. ,7 4.0 
27 H95 .VA26 X 80C291 112, .3 18, .8 6 .4 1, ,9 3.6 
28 H95 .VA26 X 80C294 105, .6 20, .3 10, .6 0, ,9 4.4 
29 H95 .VA26 X 80C295 104, .9 22, .8 12 .2 2, ,1 4.9 
30 H95 .VA26 X 80C420 115. 8 19, .3 24, .5 1, .5 4.0 
31 H95 .VA26 X 80C423 96. ,3 19, .6 34, .7 2, ,9 3.5 
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Table A35. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 A619 .H99 X 80C217 103. 3 18. 9 15, ,7 1. 5 3, ,6 
33 A619, .H99 X 80C221 106. 3 20. 8 51, .3 2. 8 3, ,2 
34 A619, .H99 X 80C222 96. 5 19. 9 16, .0 2. 8 3, , 1 
35 A619, .H99 X 80C225 95. ,1 19. 0 23, ,9 1. 2 3, ,5 
36 A619, .H99 X 80C226 93. .5 18. 8 60, .9 2. ,6 3, .0 
37 A619, .H99 X 80C227 106. 6 18. 5 40, .3 1. 0 3, ,4 
38 A619, .H99 X 80C230 94. 7 20. 5 32, .5 1. 8 2, .8 
39 A619 .H99 X 80C231 90. .5 21. 6 24, ,5 2. ,4 2, .8 
40 A619, .H99 X 80C241 125, ,3 20. 1 30, .5 2. ,1 3, ,9 
41 A619, .H99 X 80C242 103. ,4 18. 8 66, .0 1. ,9 3, ,5 
42 A619. H99 X 80C246 103. 7 19. 0 26, .2 1. ,5 3, .1 
43 A619, .H99 X 80C253 107. ,9 19. 3 33, ,5 2, .7 3, ,4 
44 A619 .H99 X 80C256 110. 1 20. 4 14, ,8 1. 3 3, ,8 
45 A619, .H99 X 80C264 93. 1 18. 3 31, .8 1. 1 2, ,9 
46 A619, .H99 X 80C267 85. ,1 21. 1 26, .0 2. . 1 2, ,9 
47 A619, ,H99 X 80C268 87. ,9 18. 9 46, ,2 2. 3 3, ,5 
48 A619 .H99 X 80C269 90. 4 19. 1 20, .3 1. 1 3, .0 
49 A619, .H99 X 80C274 92. 0 19. 3 16, .5 1. 9 3, .0 
50 A619. H99 X 80C275 106. 6 19. 8 13, .4 1. ,1 4, .5 
51 A619, .H99 X 80C276 108, .6 20. 1 53, ,7 1. 5 3, ,5 
52 A619. H99 X 80C277 103. ,7 19. 3 36, . 1 1, .1 3, ,7 
53 A619, .H99 X 80C279 98. 5 20. 4 23, .4 0, .8 3, .4 
54 A619, .H99 X 80C281 121. 0 19. 4 40, .9 2, .3 3, ,3 
55 A619, .H99 X 80C284 106, .3 21. 2 18, ,6 2, .0 4, ,0 
56 A619, H99 X 80C286 97. ,1 20. 9 27, .9 2, .2 2, ,9 
57 A619, .H99 X 80C288 106, ,9 19. 7 45, .2 1, .6 3, ,5 
58 A619 .H99 X 80C291 94, .2 18. 6 25, .9 0, ,8 3, . 1 
59 A619, .H99 X 80C294 105, ,1 19. 6 12, .9 1, 2 3, ,5 
60 A619, .H99 X 80C295 110, ,6 20. 0 19, .3 0, ,9 3, .5 
61 A619 .H99 X 80C420 98, ,9 18. 6 33, .6 1, ,6 3, ,0 
62 A619 .H99 X 80C423 96, ,8 20. 0 32, ,1 2, .0 3, .0 
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Table A35. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha °/o % 1-5 rating 
63 MO 17 .VA59 X 80C217 105, .8 18, .4 24. 3 1. 8 3. 9 
64 MO 17 .VA59 X 80C221 96, ,6 20, .1 46. 6 2, .5 3. ,5 
65 MO 17 .VA59 X 80C222 106, ,5 19, .2 12. 1 1. ,3 3. 7 
66 MO 17 .VA59 X 80C225 107, .2 18 ,4 33. 7 2. ,1 4 .5 
67 MO 17 .VA59 X 80C226 105, .5 17 .0 58. 2 2. 3 4, .5 
68 MO 17 .VA59 X 80C227 102, .6 19 .8 23. 8 2. 5 3, .9 
69 MO 17 .VA59 X 80C230 97, .6 20 .4 27. ,4 3. ,8 3, .5 
70 MO 17 .VA59 X 80C231 115. 8 21, .2 32. 3 3. ,8 4, ,0 
71 MO 17 .VA59 X 80C241 109. 1 18, ,8 37. ,6 2. , 1 5, .1 
72 MO 17 .VA59 X 80C242 110. 3 17, ,8 54. ,3 2. ,1 3, ,9 
73 M017 .VA59 X 80C246 112. 5 18, ,6 28. ,4 1. ,6 4. ,0 
74 M017 • VAS 9 X 80C253 99. 2 20, .3 26. 3 3. ,3 4. 0 
75 M017 • VAS 9 X 80C256 108, .2 20. 1 25. 8 2. 5 4. 7 
76 M017 • VAS 9 X 80C264 106. 7 17, .7 21. . 1 1. ,6 3. 1 
77 M017 .VA59 X 80C267 92. 6 20. 1 51. . 1 2. ,7 2. 9 
78 M017. VA59 X 80C268 112. 3 20. 8 61. 3 3. ,0 4. ,6 
79 M017 • VAS 9 X 80C269 100. 3 19, 4 35. 9 2. ,2 3. ,3 
80 M017 .VA59 X 80C274 96. 4 18, ,8 36. 6 3. . 1 3. 0 
81 M017 .VA59 X 80C275 101. 4 20, ,0 8. 6 1. ,6 5. 1 
82 M017, .VA59 X 80C276 102. 3 19, ,3 82. 5 2. 8 4. 0 
83 M017 .VA59 X 80C277 95. 4 19, .6 32. 1 1. 5 4. ,0 
84 M017 .VA59 X 80C279 99. 2 21, .4 17. 6 1. 0 4. 0 
85 M017 .VAS 9 X 80C281 109. 8 20, ,2 35. ,7 2. ,1 3. ,6 
86 M017 • VAS 9 X 80C284 96. 2 20, ,9 23. 3 2. ,2 4. ,9 
87 M017 .VA59 X 80C286 95. ,9 21, .1 19. 1 2. 4 3. 8 
88 M017 .VA59 X 80C288 110. 1 18, ,7 54. 4 3. ,3 4. ,1 
89 M017, •VAS 9 X 80C291 100. 6 18. 7 58. 2 1. 5 4. 3 
90 M017, .VA59 X 80C294 105. ,4 19. 4 30. ,5 1. 7 4, ,7 
91 M017 • VAS 9 X 80C295 108. 0 21 .2 9. . V 2, ,8 4, .6 
92 M017 • VAS 9 X 80C420 115. 4 17 .9 22. 2 1. 3 3, .4 
93 M017 .VA59 X 80C423 110. 3 18, .3 27. ,5 1. ,8 3. ,6 
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Table A35. (continued) 
ENTRY HYBRID 
94 H95 .VA26 X 80C306 
95 H95 .VA26 X 800310 
96 H95 .VA26 X 80C316 
97 H95 .VA26 X 80C324 
98 H95 .VA26 X 80C325 
99 H95 .VA26 X 80C326 
100 H95 .VA26 X 80C327 
101 H95 .VA26 X 80C330 
102 H95 .VA26 X 80C333 
103 H95 .VA26 X 80C337 
104 H95 .VA26 X 80C339 
105 H?5 .VA26 X 80C345 
106 H95 .VA26 X 80C351 
107 H95 .VA26 X 80C353 
108 H95 .VA26 X 80C357 
109 H95 .VA26 X 80C358 
110 H95.VA26 X 80C361 
111 H95 ,VA26 X 80C366 
112 H95 .VA26 X 80C368 
113 H95 .VA26 X 80C370 
114 H95, .VA26 X 80C372 
115 H95 .VA26 X 80C377 
116 H95 .VA26 X 80C378 
117 H95 .VA26 X 80C383 
118 H95 .VA26 X 80C385 
119 H95 .VA26 X 80C386 
120 H95 .VA26 X 80C410 
121 H95 .VA26 X 80C426 
122 H95 .VA26 X 80C430 
123 H95 .VA26 X 80C433 
124 H95 .VA26 X 80C436 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1' -5 rating 
107.4 20. 7 42 .9 1 .9 4.6 
104.8 20. ,3 9 .8 3 .5 5.2 
101.0 22. 4 40, .3 3 . 6 4.4 
97.3 21. 8 46, .4 2 .7 4.4 
123.5 22. 4 21, .0 1 .8 3.9 
113.3 20. 7 20, .1 1 .8 4.5 
129 .6 20. 2 36, .3 3 .0 4.5 
99.6 21. 0 27, .5 3 . 1 4.1 
106.6 22. . 1 12, .1 2 .8 3.9 
102.7 19. . 7 51, .4 3 .3 4.0 
91.5 20. 9 41, .7 3 .0 4.6 
95.5 23, .7 53, .0 2 .5 4.0 
117.4 20. 2 27, ,1 2 .8 3.8 
103.1 21. 5 15, ,2 2 .2 5.0 
113.4 20. 0 23, .8 3 .3 4.8 
106.8 21. 4 23, .7 2 .8 3.8 
113.5 23. 3 14, .4 3 .4 4.4 
88.1 20. 7 24, .1 3 . 1 3.9 
115.1 20. 5 32, .7 2 .9 4.0 
109.3 19. 6 34, .4 3 . 1 4.6 
120.1 20. ,2 20. 8 3 .3 4.0 
114.8 19. 4 19, .2 3 .1 4.5 
121.2 19. 2 32, .9 3 . 6 4.1 
113.8 21. 6 13, .4 3 .0 5.1 
106.2 19. , 1 21, .5 2 .1 4.5 
130.8 19. 6 18, .5 2 .4 4.8 
101.2 20. 9 22, .9 3 .0 4.6 
109.6 20. . 1 32, .0 1 .8 4.6 
119.3 20. 3 26, ,2 3 .3 5.0 
113.1 19. ,5 41, .8 3 .4 3.4 
109.0 20. 5 17, .4 2 .0 4.2 
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Table A35. (continued) 











125 A619 .H99 X 80C306 96 .0 20, .1 41, .5 1. 7 3, .6 
126 A619 .H99 X 80C310 87 .5 21, .3 12. 0 1. 7 4, .2 
127 A619 .H99 X 80C316 103 .2 21, .8 35. 6 1. ,8 3, .1 
128 A619 .H99 X 80C324 96 .9 21, .4 17. 5 1. 7 3. 9 
129 A619 .H99 X 80C325 114 .2 22, .6 41. 2 1. , 1 3. 1 
130 A619 .H99 X 80C326 120, .8 21. ,5 21. 6 2. ,2 3. 6 
131 A619 .H99 X 80C327 106, .7 20. 1 33. 6 3. ,9 3. ,5 
132 A619 .H99 X 80C330 98 .4 21. 9 25. 9 2. ,2 3. ,9 
133 A619 .H99 X 80C333 108, .6 21. 1 8, ,8 1, 8 4, .0 
134 A619 .H99 X 80C337 99 .3 22. ,0 23. 7 1. ,8 2. 9 
135 A619 .H99 X 80C339 84, .0 18. 9 24. 6 2. ,0 3. 1 
136 A619 .H99 X 80C345 90, .5 23. ,8 43. 8 2. 7 3. ,1 
137 A619 .H99 X 80C351 98, .9 21. 9 20. .2 1. ,5 3. 6 
138 A619 .H99 X 80C353 96, .4 21. 4 26. ,8 2. ,7 3. 9 
139 A619 .H99 X 80C357 104, 5 21. 5 21. 4 2. ,7 3. ,9 
140 A619, .H99 X 80C358 117. 3 21. 1 27. ,2 3, 5 4. 0 
141 A619, .H99 X 80C361 114. ,9 20. 9 18. , 1 1. ,9 3. 4 
142 A619 .H99 X 80C366 97. ,4 20. 9 16. ,7 1. ,1 3. 0 
143 A619 ,H99 X 80C368 102. 6 19. 8 47. ,4 2, ,5 3. ,0 
144 A619 .H99 X 80C370 93, .1 22. ,3 31. . 1 1. ,9 3. , 1 
145 A619 .H99 X 80C372 100, .1 21. 7 25. . 1 3, .7 3. ,4 
146 A619 .H99 X 80C377 90, .2 18, .8 40. ,0 1. ,6 3. 0 
147 A619 .H99 X 80C378 109, .3 20, .7 29. , 1 2. ,7 3. 5 
148 A619 .H99 X 80C383 99, .4 23, 3 21. 1 1. ,6 3. ,5 
149 A619 .H99 X 80C385 103, .2 20, .0 27. ,5 2. ,0 3. ,5 
150 A619 .H99 X 80C386 120, .9 21, .4 34. 7 2. 2 3. 4 
151 A619 .H99 X 80C410 97, .6 20. 0 24. 3 2. 9 3. ,4 
152 A619, .H99 X 80C426 98, 2 18. ,4 50. ,3 1. 0 3. ,8 
153 A619 .H99 X 80C430 111, .6 19. 6 41, ,7 3.2 4. 1 
154 A619 .H99 X 80C433 97, .8 20. 6 57. 8 3. ,4 3, .5 
155 A619 .H99 X 80C436 98, .6 20. 3 20. 9 1. ,5 3. 0 
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Table A35. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
156 M017 .VA59 X 80C306 99, ,3 19 .5 42 .9 2. ,0 4. 0 
157 MO 17 .VA59 X 80C310 107, .6 19 .8 22 .6 2. 9 4, .1 
158 M017 .VA59 X 80C316 109, .6 22 .0 39 .9 1. ,6 3, .8 
159 M017 .VA59 X 80C324 89, .1 23, .0 39 . 6 1. 9 4, ,0 
160 M017 .VA59 X 80C325 101. 2 22, .0 46 .2 1. ,4 4. 1 
161 M017 .VA59 X 80C326 114, .4 20 .6 28 .0 2. ,7 4, ,1 
162 M017 .VA59 X 80C327 114, 4 21 .3 19 .3 3. 0 4, .0 
163 M017 .VA59 X 80C330 100, ,9 21 .8 33 .5 2. 9 4, .6 
164 M017, .VA59 X 8DC333 130, ,9 20 .6 19 .7 3. 0 4. 2 
165 M017, .VA59 X 80C337 110. ,3 20, ,6 41 . 1 3. ,5 4. 0 
166 M017, .VA59 X 80C339 104. ,7 20, .6 60 .4 3, .4 4. 5 
167 M017, .VA59 X 80C34S 101. 3 24, .0 44 .5 2. ,6 3. 5 
168 M017, .VA59 X 80C3S1 95. 8 20. .1 39 . 1 2. 3 3, .8 
169 M017. VA59 X 80C353 103. ,2 19. 9 27 .4 2, ,6 4. .9 
170 M017, VA59 X 80C3S7 120. ,2 20 .8 38 .2 3. 0 4, .0 
171 M017, .VA59 X 80C3S8 118. 7 22, .0 39 .0 3. 6 4. 1 
172 M017. VA59 X 80C361 106. ,9 24, .0 19 .6 1. ,4 4. ,4 
173 M017, .VAS 9 X 80C366 103. 0 21, ,9 36 .2 2. 3 3. 1 
174 M017, • VAS 9 X 80C368 98. .8 20, ,1 52 .9 3. ,4 3. 8 
175 M017. VAS 9 X 80C370 106. ,7 20, .8 24 . 1 1, 6 4. ,2 
176 M017. • VAS 9 X 80C372 116. , 1 19. 4 25 . 1 2. ,7 4. ,4 
177 M017 , • VAS 9 X 80C377 119, 6 19, .6 46 .3 1. ,4 4. 4 
178 M017 .VA59 X 80C378 109, .1 20 .6 23 .7 3. ,6 4, .1 
179 M017, .VAS 9 X 80C383 109, .3 21 .5 25 .3 2. 3 5, .0 
180 M017. • VAS 9 X 80C38S 110, 3 19 .5 53 .4 2. 7 4, .6 
181 M017, • VAS 9 X 80C386 105, .6 22 .0 24 .3 1. ,6 S, .1 
182 M017, • VAS 9 X 80C410 98, .1 21 .2 50 .6 3. ,S 4, .0 
183 M017, • VAS 9 X 80C426 106, 6 19, .9 35 .9 2. 6 4. 1 
184 M017, • VAS 9 X 80C430 110, 4 19, .5 37 .4 3. ,1 4. 5 
185 M017. • VAS 9 X 80C433 99. .6 18, .4 48 .1 2. 7 3. 9 
186 M017. VAS 9 X 8QC436 106. 6 20, .9 24 .4 2. ,8 4. 5 
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Table A35. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 H95.VA26 X A632 111, .9 18, . 1 27, .3 1, . 1 4, .4 
188 H95.VA26 X A632 101, .3 18, .2 30, ,6 2, . 1 4, 0 
189 A619.H99 X A632 110, 2 18, .2 26 .9 1, , 1 3, .0 
190 A619.H99 X A632 119, .1 17, .9 20, ,9 1. ,9 3, .0 
191 M017.VA59 X A632 110. 9 18, .8 42, ,8 1. ,3 4, .5 
192 M017.VA59 X A632 103, ,9 19, .5 31, ,6 1, .3 4, ,0 
193 A632 X A619 90, ,4 19, .5 61, ,6 1, 5 3, , 1 
194 A632 X A619 100, ,8 18, .6 57, ,7 1. ,6 3, 4 
195 A635.A632 X FR16 107, ,6 18, , 1 19, .3 1. ,6 2. ,9 
196 A635.A632 X FR16 95. ,1 17, ,9 26, ,3 1. 6 3. ,3 
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Table A36. Analyses of variance for the testcrosses grown in 
Experiment 02 at Merna, Illinois in 1982 
Mean squares 
Source df YLD MST* PSL^  RL^  EH^  
Replications 1 326.81 390.91 — — 
Genotypes 
Unadjusted 195 179.29** 69.39** 
Adjusted 195 178.54** 69.39** 
Blocks 26 139.04 30.90 
Error 
RGB 195 120.49 34.79 




—  — — —  — —  
L.S.D. (p=0.05) 21.91 3.73 — — —  
C.V. (%) 10,35 7.23 —— —  — — 
® Mean squares multiplied by 10^ . 
 ^Data not recorded. 
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Table A37. Entry means for the testcrosses grown in Experiment 02 
at Merna, Illinois in 1982 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
1 H95 .VA26 X 80C217 91. ,2 26 .5 0. .0 0. ,0 0. 0 
2 H95 .VA26 X 80C221 107. 9 25, .7 0. 0 0. ,0 0. ,0 
3 H95 .VA26 X 80C222 105. 5 25 .4 0. 0 0. 0 0. 0 
4 H95 .VA26 X 80C225 92. 4 24 .6 0, .0 0, .0 0, .0 
5 H95 .VA26 X 80C226 111. . 1 22 .5 0, .0 0, .0 0, 0 
6 H95 .VA26 X 80C227 108. , 1 26 .1 0. 0 0, .0 0, .0 
7 H95 .VA26 X 80C230 105. 2 23 .4 0. 0 0, .0 0, .0 
8 H95 .VA26 X 80C231 111. 9 26 .1 0. ,0 0. 0 0, .0 
9 H95 .VA26 X 80C241 108. 7 26 .4 0. ,0 0. 0 0, 0 
10 H95 .VA26 X 80C242 102, .6 24. ,4 0. ,0 0. ,0 0. ,0 
11 H95 .VA26 X 80C246 110. 4 25. ,8 0. 0 0. 0 0. ,0 
12 H95 .VA26 X 80C253 116. ,9 25. 9 0. ,0 0. 0 0. 0 
13 H95 .VA26 X 80C256 109. 9 28. 3 0. 0 0. 0 0. 0 
14 H95 .VA26 X 80C264 102, ,6 25. ,2 0. 0 0. ,0 0. 0 
15 H95 .VA26 X 80C267 88, ,0 26. 5 0, ,0 0. 0 0, .0 
16 H95 .VA26 X 80C268 108. ,5 28, .9 0. 0 0. 0 0. ,0 
17 H95 .VA26 X 80C269 117. 2 26. 4 0. ,0 0. ,0 0. 0 
18 H95 .VA26 X 80C274 113. 8 22, .9 0. 0 0. 0 0. ,0 
19 H95 .VA26 X 80C275 96, .3 25. 5 0. 0 0. ,0 0. ,0 
20 H95 .VA26 X 80C276 106, . 1 25. 0 0. 0 0. 0 0. ,0 
21 H95 .VA26 X 80C277 101, ,8 24. ,2 0. ,0 0. 0 0. 0 
22 H95 .VA26 X 80C279 111. ,3 26, .1 0. 0 0. 0 0. ,0 
23 H95 .VA26 X 80C281 122. , 1 26, .1 0. 0 0. ,0 0. ,0 
24 H95 .VA26 X 80C284 109. 9 27, .8 0. 0 0. ,0 0. 0 
25 H95 .VA26 X 80C286 106. ,4 26. 3 0. ,0 0. ,0 0. 0 
26 H95 .VA26 X 80C288 124. 1 24. 9 0. 0 0. 0 0. ,0 
27 H95 .VA26 X 80C291 116, .7 23. ,3 0. 0 0. 0 0, ,0 
28 H95 .VA26 X 80C294 113. 6 26, .0 0, .0 0. 0 0. 0 
29 H95 .VA26 X 80C295 99. , 1 28, .4 0, .0 0. 0 0. 0 
30 H95 .VA26 X 80C420 117. ,1 23. ,4 0. 0 0. 0 0. 0 
31 H95 .VA26 X 80C423 110. ,4 25, 4 0. ,0 0. ,0 0. 0 
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Table A37. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 A619 .H99 X 80C217 90, .1 24, 2 0. 0 0, .0 0. 0 
33 A619 .H99 X 80C221 88 ,2 27, 2 0. ,0 0, 0 0. ,0 
34 A619 .H99 X 80C222 103, .3 24, 0 0. ,0 0, 0 0, .0 
35 A619 .H99 X 80C225 105, ,9 27, ,5 0. 0 0, 0 0. ,0 
36 A619 .H99 X 80C226 100. ,5 25, .4 0. ,0 0. ,0 0. 0 
37 A619 .H99 X 80C227 104, .8 23, .4 0. 0 0. ,0 0. 0 
38 A619, .H99 X 80C230 98. 8 25, .0 0. ,0 0. 0 0. 0 
39 A619 .H99 X 80C231 114. ,3 26, .9 0. 0 0. 0 0. ,0 
40 A619, .H99 X 80C241 103. 8 24. ,8 0. ,0 0. 0 0. 0 
41 A619, H99 X 80C242 113. 8 24. 8 0. ,0 0. ,0 0. ,0 
42 A619 .H99 X 80C246 100. ,7 25. ,9 0. ,0 0. 0 0. 0 
43 A619, .H99 X 80C253 113. 4 24. ,3 0. ,0 0. 0 0. 0 
44 A619, .H99 X 80C256 111. ,1 25. ,3 0. ,0 0. 0 0, .0 
45 A619 .H99 X 80C264 111. ,7 26. 2 0. ,0 0. ,0 0. ,0 
46 A619, .H99 X 80C267 91. 3 26. 7 0. ,0 0. 0 0. ,0 
47 A619, .H99 X 80C268 121. 2 24. ,8 0. ,0 0. 0 0. ,0 
48 A619. H99 X 80C269 93. ,3 24. 7 0. ,0 0. 0 0. ,0 
49 A619, H99 X 80C274 99. ,7 26. 8 0. ,0 0. ,0 0. 0 
50 A619 .H99 X 80C275 103. ,3 25. ,6 0. ,0 0. 0 0. 0 
51 A619. H99 X 80C276 107. ,7 25. , 1 0. ,0 0. 0 0. ,0 
52 A619, .H99 X 80C277 99. ,4 22. ,8 0. 0 0, ,0 0. ,0 
53 A619, .H99 X 80C279 86. ,3 27. 0 0. ,0 0. 0 0. ,0 
54 A619, .H99 X 80C281 99. 6 25. ,9 0. 0 0. 0 0. ,0 
55 A619, .H99 X 80C284 108. ,6 25. 8 0. ,0 0. 0 0. 0 
56 A619, .H99 X 80C286 99. ,5 25. 3 0. 0 0. ,0 0. ,0 
57 A619 .H99 X 80C288 91. 3 24. 9 0. 0 0. ,0 0. ,0 
58 A619, .H99 X 80C291 96. 3 23. ,5 0. 0 0. 0 0. 0 
59 A619 .H99 X 80C294 100. 2 26. ,9 0, ,0 0. ,0 0. 0 
60 A619 ,H99 X 80C295 100. 2 25. ,6 0. ,0 0. 0 0. ,0 
61 A619 .H99 X 80C420 108. 7 23. 4 0, ,0 0. ,0 0. 0 
62 A619 .H99 X 80C423 114. ,4 25. ,9 0. 0 0. ,0 0. 0 
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Table A37. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
63 MO 17 .VA59 X 80C217 97 .5 2S .6 0. 0 0, .0 0, .0 
64 MO 17 .VA59 X 80C221 97 . 1 28 .6 0. 0 0, .0 0, .0 
65 MO 17 .VA59 X 80C222 93 . 6 25 .3 0. 0 0, .0 0 .0 
66 MO 17 .VA59 X 80C225 103 . 6 21, .3 0. 0 0, .0 0 .0 
67 MO 17 .VA59 X 80C226 111 .4 20, .5 0. 0 0, .0 0 .0 
68 M017 • VAS 9 X 80C227 109 .4 22, .9 0. 0 0, .0 0 .0 
69 M017 .VA59 X 80C230 107 . 9  25, .8 0. 0 0, .0 0 .0 
70 M017 .VA59 X 80C231 122 .3 24, .5 0. 0 0, .0 0 .0 
71 M017. VAS 9 X 80C241 112 .7 26 . 1 0. ,0 0, .0 0, .0 
72 M017, • VAS 9 X 80C242 98 .3 23, .3 0. ,0 0, .0 0, .0 
73 M017, VA59 X 80C246 100 .4 24. 8 0, ,0 0, .0 0, .0 
74 MO 17, .VA59 X 80C2S3 123 .2 24, .6 0. 0 0, .0 0, .0 
75 M017, .VA59 X 80C2S6 119 .0 26, .4 0. ,0 0, .0 0, .0 
76 M017, .VA59 X 80C264 115 .1 23. 7 0. ,0 0, .0 0, .0 
77 M017, .VA59 X 80C267 96 .2 25, .0 0. 0 0, .0 0, .0 
78 M017, • VAS 9 X 80C268 124 .0 26, ,0 0. ,0 0, .0 0, .0 
79 M017, .VA59 X 80C269 109 .4 23, .4 0. ,0 0, .0 0, .0 
80 M017, • VAS 9 X 80C274 103 .5 24. 7 0. ,0 0, .0 0. 0 
81 M017, VA59 X 80C275 92 .5 27. 4 0. ,0 0, .0 0. 0 
82 M017, VA59 X 80C276 92 .3 26. , 1 0. ,0 0, .0 0. 0 
83 M017. VAS 9 X 80C277 103 .8 23. 3 0. ,0 0, .0 0. 0 
84 M017. VA59 X 80C279 98 .5 27, .0 0. 0 0, .0 0, .0 
85 M017, .VAS 9 X 80C281 97 .5 28, .6 0. 0 0, .0 0, .0 
86 M017, .VAS 9 X 80C284 114 . 6 26. 6 0. ,0 0, .0 0, .0 
87 M017, .VA59 X 80C286 115 .3 25. 4 0, .0 0, .0 0, .0 
88 M017, .VAS 9 X 80C288 120 .5 23. 8 0. 0 0, .0 0, .0 
89 M017, .VA59 X 80C291 105 .6 24. 8 0. 0 0, .0 0, .0 
90 M017, .VAS 9 X 80C294 101 .4 25. . 1 0. ,0 0, .0 0, .0 
91 M017, .VAS 9 X 80C295 99 .0 30. 9 0. 0 0, .0 0, .0 
92 M017, .VAS 9 X 80C420 110 .8 22. ,8 0. 0 0, .0 0, .0 
93 M017, .VAS 9 X 80C423 117 .8 25. 4 0. ,0 0, .0 0, .0 
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Table A37. (continued) 
ENTRY HYBRID 
94 H95 .VA26 X 80C306 
95 H95 .VA26 X 80C310 
96 H95 .VA26 X 80C316 
97 H95 .VA26 X 80C324 
98 H95 .VA26 X 80C325 
99 H95 .VA26 X 80C326 
100 H95 .VA26 X 80C327 
101 H95.VA26 X 80C330 
102 H95 .VA26 X 80C333 
103 H95 .VA26 X 80C337 
104 H95 .VA26 X 80C339 
105 H95 .VA26 X 80C345 
106 H95 .VA26 X 80C351 
107 H95 .VA26 X 80C353 
108 H95 .VA26 X 80C357 
109 H95 .VA26 X 80C358 
110 H95.VA26 X 80C361 
111 H95 .VA26 X 80C366 
112 H95 .VA26 X 80C368 
113 H95.VA26 X 80C370 
114 H95 .VA26 X 80C372 
115 H95.VA26 X 80C377 
116 H95 .VA26 X 80C378 
117 H95 .VA26 X 80C383 
118 H95.VA26 X 80C385 
119 H95 .VA26 X 80C386 
120 H95 .VA26 X 80C410 
121 H95 .VA26 X 80C426 
122 H95 .VA26 X 80C430 
123 H95 .VA26 X 80C433 
124 H95.VA26 X 80C436 
TRAIT 
YLD MST PSL RL EH 
q/ha % % 1' -5 ratinj 
94.3 27, .6 0, ,0 0 .0 0.0 
111. 1 26 .3 0. 0 0 .0 0.0 
114.0 29. ,3 0. 0 0 .0 0.0 
101.1 25 .3 0. ,0 0 .0 0.0 
119.2 27 .9 0. ,0 0 .0 0.0 
121.1 26, .1. 0. ,0 0 .0 0.0 
114.0 25, .5 0. ,0 0 .0 0.0 
102.0 24. ,8 0. ,0 0 .0 0.0 
115.3 27. ,8 0. ,0 0 .0 0.0 
104.5 28, ,9 0. ,0 0 .0 0.0 
85.9 27. ,5 0. 0 0 .0 0.0 
82.9 29. 2 0. 0 0 .0 0.0 
92.8 25. 0 0. 0 0 .0 0.0 
104.5 29. 1 0. 0 0 .0 0.0 
116.8 27. 4 0. 0 0 .0 0.0 
114.1 24. .9 0. 0 0 .0 0.0 
126.0 27. 8 0. ,0 0 .0 0.0 
106.3 26, ,7 0, ,0 0 .0 0.0 
97.5 28. ,8 0. 0 0 .0 0.0 
97.5 25. 1 Û .  0 0 .0 0.0 
93.3 29. ,4 0. 0 0 .0 0.0 
118.3 24, .3 0. ,0 0 .0 0.0 
103.2 25, ,0 0. 0 0 .0 0.0 
95.0 31. ,7 0. ,0 0 .0 0.0 
105.9 27. 6 0. 0 0 .0 0.0 
112.0 28. 8 0. ,0 0 .0 0.0 
89.9 26. ,6 0. 0 0 .0 0.0 
110.3 24. ,0 0. 0 0 .0 0.0 
109.5 28, .6 0, ,0 0 .0 0.0 
107.1 23, .4 0. ,0 0 .0 0.0 
103.7 26, .6 0. ,0 0 .0 0.0 
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Table A37. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
125 A619 .H99 X 80C306 99 .4 25 ,5 0, .0 0. ,0 0, 0 
126 A619 .H99 X 80C310 86 .7 25, .9 0, ,0 0. 0 0. ,0 
127 A619 .H99 X 80C316 118, .9 27, .3 0, ,0 0. 0 0. ,0 
128 A619 .H99 X 80C324 95, .3 26, .4 0. 0 0. 0 0, 0 
129 A619 .H99 X 80C325 95, .8 29, .3 0. ,0 0. 0 0. 0 
130 A619 .H99 X 80C326 100, .9 25, .9 0. 0 0. 0 0, 0 
131 A619 .H99 X 80C327 109, .9 26, .1 0. 0 0. ,0 0. ,0 
132 A619 .H99 X 80C330 99 .7 27, .0 0. ,0 0. 0 0. 0 
133 A619 .H99 X 80C333 108. 4 27. 5 0. 0 0. 0 0. ,0 
134 A619 .H99 X 80C337 95, .4 24, .6 0. 0 0. 0 0, 0 
135 A619 .H99 X 80C339 106, 0 25, 3 0. ,0 0. ,0 0, 0 
136 A619 .H99 X 80C345 98, .7 24, .6 0. ,0 0. ,0 0, .0 
137 A619 .H99 X 80C351 107, .9 26, ,5 0. 0 0. 0 0. ,0 
138 A619 .H99 X 80C353 113, .0 23, 0 0. ,0 0. 0 0. 0 
139 A619, .H99 X 80C357 105, . 1 27. ,1 0. ,0 0. 0 0. ,0 
140 A619, .H99 X 80C358 113. 0 26. ,9 0. ,0 0. ,0 0. 0 
141 A619, .H99 X 80C361 Ill, ,3 27. 5 0. 0 0. 0 0. 0 
142 A619, .H99 X 80C366 103. ,5 25. 5 0. 0 0. 0 0. ,0 
143 A619, .H99 X 80C368 106. , 1 26. ,4 0. 0 0. ,0 0. ,0 
144 A619. H99 X 80C370 104. . 1 25. 1 0. ,0 0. ,0 0, ,0 
145 A619. H99 X 80C372 112. 3 27. 4 0. 0 0. ,0 0. ,0 
146 A619 .H99 X 80C377 100 .0 25, .1 0, .0 0, .0 0, 0 
147 A619 .H99 X 80C378 114, .0 23, .8 0. 0 0, .0 0, .0 
148 A619 .H99 X 80C383 105, .0 29, .3 0. 0 0. ,0 0, .0 
149 A619 .H99 X 80C385 96, .1 25, .1 0. 0 0. 0 0, 0 
150 A619, .H99 X 80C386 115, .6 26, .6 0. 0 0. ,0 0, .0 
151 A619, .H99 X 80C410 91, .0 24. ,1 0. 0 0. ,0 0. ,0 
152 A619, .H99 X 80C426 102, .5 24. 9 0. 0 0. 0 0. ,0 
153 A619, .H99 X 80C430 103, ,5 25. ,6 0. ,0 0. 0 0. 0 
154 A619, H99 X 80C433 106. 1 23. ,4 0. 0 0. ,0 0, ,0 
155 A619 .H99 X 80C436 103, .7 28, .5 0. 0 0. ,0 0, 0 
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Table A37. (continued) 
TRAIT 
ENTRY HYBRID YLD M ST PSL RL EH 
q/ha % % 1-5 rating 
156 MO 17 .VA59 X 80C306 98 .7 25 . 1 0, .0 0 .0 0, .0 
157 M017 .VA59 X 80C310 109 .3 27 .3 0, 0 0 .0 0, 0 
158 MO 17 .VA59 X 80C316 97, .3 30 .4 0, 0 0 .0 0, .0 
159 MO 17 .VA59 X 80C324 87 .2 25 .6 0, 0 0 .0 0, 0 
160 MO 17 .VA59 X 80C325 95 .6 28 .7 0. ,0 0, .0 0, 0 
161 MO 17 .VA59 X 80C326 128 .1 25 .4 0, .0 0 .0 0, .0 
162 MO 17 .VA59 X 80C327 106, .6 24 .5 0, .0 0 .0 0, .0 
163 MO 17 .VA59 X 80C330 111, .3 26 .8 0, 0 0 .0 0, .0 
164 MO 17 .VA59 X 80C333 110, 2 29 .4 0. ,0 0, .0 0, .0 
165 M017 .VA59 X 80C337 107, .8 24 .4 0, .0 0, .0 0, 0 
166 M017 .VA59 X 80C339 109, .1 25, ,0 0. 0 0, .0 0. 0 
167 MO 17 .VA59 X 80C345 110, .4 24, ,8 0. 0 0, .0 0. 0 
168 M017 .VA59 X 80C351 106, .4 26, .1 0. 0 0, .0 0. 0 
169 M017 , .VA59 X 80C353 124, .0 25, ,3 0. 0 0, .0 0. 0 
170 MO 17 .VA59 X 80C357 112, .2 22, .1 0, 0 0 .0 0. ,0 
171 M017 .VA59 X 80C358 120, .7 26 .5 0. 0 0 .0 0. ,0 
172 M017 .VA59 X 80C361 117, .4 27, .3 0. 0 0 .0 0. ,0 
173 MO 17 .VA59 X 80C366 114, .6 24, .5 0. ,0 0 .0 0. 0 
174 M017 , .VA59 X 80C368 105, .4 26 .8 0. ,0 0, .0 0. ,0 
175 M017 , .VA59 X 80C370 111. ,9 27, .8 0, 0 0, .0 0. 0 
176 M017, .VA59 X 80C372 112. 5 28, 4 0, .0 0, .0 0. 0 
177 M017, .VA59 X 80C377 93, .8 22, .5 0. ,0 0, .0 0. ,0 
178 M017 .VA59 X 80C378 103. 4 26 .0 0. ,0 0, .0 0. 0 
179 M017 .VA59 X 80C383 102, .3 27 .5 0. 0 0 .0 0, .0 
180 M017 .VA59 X 80C385 113, .8 24 .6 0, .0 0 .0 0. 0 
181 M017 .VA59 X 80C386 128, .9 25 .8 0. 0 0 .0 0. 0 
182 M017 .VA59 X 80C410 86, .3 27 .3 0, .0 0 .0 0. ,0 
183 M017 .VA59 X 80C426 107, .9 25 .6 0. 0 0, .0 0. ,0 
184 M017 .VA59 X 80C430 93, .4 27 .3 0, .0 0, .0 0. 0 
185 M017 .VA59 X 80C433 105. 0 24, .9 0. ,0 0, .0 0, .0 
186 M017 .VA59 X 80C436 106. 5 29, .8 0. ,0 0, .0 0, ,0 
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Table A37. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
187 H95.VA26 X A632 110 .5 24, .0 0 .0 0 .0 0, .0 
188 H95.VA26 X A632 98 .9 25, .2 0 .0 0 .0 0, .0 
189 A619.H99 X A632 119, ,7 22, .9 0 .0 0, .0 0, .0 
190 A619.H99 X A632 114, ,9 22. 4 0 .0 0, .0 0. ,0 
191 M017.VA59 X A632 108, .9 23. 6 0, .0 0, .0 0. 0 
192 M017.VA59 X A632 116, 2 22. ,5 0, .0 0, 0 0. 0 
193 A632 X A619 103. ,1 25. 1 0, .0 0. ,0 0. 0 
194 A632 X A619 105. ,8 23. 4 0. ,0 0. ,0 0. ,0 
195 A635.A632 X FR16 103. ,5 24. ,0 0. ,0 0. ,0 0. ,0 
196 A635.A632 X FR16 79, ,5 26. ,5 0. 0 0. ,0 0. ,0 
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Table A38. Entry means for the testcrosses grown in Experiment 02 
averaged across eight environments 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
1 H95 .VA26 X 80C217 80 .0 23. ,4 7 .1 1, .8 2, .7 
2 H95 .VA26 X 80C221 89 .0 24. . 1 15 .8 2, .0 2, 4 
3 H95 .VA26 X 80C222 86 .0 24. 7 10 .8 1, .6 2, 5 
4 H95 .VA26 X 80C225 91, .2 21. ,7 12 .5 1, 5 2, .8 
5 H95 .VA26 X 80C226 91, .3 22. , 1 13 .9 1, .9 3, .1 
6 H95 .VA26 X 80C227 91, .8 21. ,9 15 .9 1, .7 2, .8 
7 H95 .VA26 X 80C230 89, .5 21. ,9 21, .9 1, .6 2, .6 
8 H95 .VA26 X 80C231 91. ,4 24. ,9 13, .6 2, .0 2, .5 
9 H95, .VA26 X 80C241 94. 9 23. ,7 18, .0 1, 4 3, .3 
10 H95 ,VA26 X 80C242 90. 5 21. 8 25, .7 1. 7 2. 6 
11 H95, .VA26 X 80C246 90, .1 23. ,5 15, .2 1. 4 2. ,8 
12 H95, .VA26 X 80C253 93. 0 22, ,4 11, .5 1, 7 2. ,7 
13 H95, VA26 X 80C256 93. ,7 25, ,6 11, .4 1. 8 3. 2 
14 H95, VA26 X 80C264 89. ,9 22, 8 15, .9 2, 2 2. 5 
15 H95, VA26 X 80C267 80. .1 24, 0 12, .8 1. ,3 2. 2 
16 H95, VA26 X 80C268 78. ,7 23, ,8 30, .3 1. ,7 2. 6 
17 H95, VA26 X 80C269 93. 4 23, 9 11, .1 1. 6 2. ,7 
18 H95, VA26 X 80C274 91. . 1 21, ,7 15, .1 2. ,0 2. ,6 
19 H95, .VA26 X 80C275 91. 2 23, ,3 7,6 1, 6 3. 0 
20 H95, VA26 X 80C276 90. ,7 22, ,8 27. ,2 1. ,2 2. ,8 
21 H95, VA26 X 80C277 90. 2 23, .3 16. ,4 1. ,2 2. 5 
22 H95, .VA26 X 80C279 90. 6 23, ,9 13, .4 1, 3 2, .6 
23 H95, .VA26 X 80C281 92. ,8 23, 0 19, .8 1. 9 3, .0 
24 H95, .VA26 X 80C284 94. 4 25, 2 11, .6 1, .8 3. 2 
25 H95, .VA26 X 80C286 92. 8 24, 2 15, .9 1, .4 2. 6 
26 H95, VA26 X 80C288 97. ,8 22, , 1 23, .1 1, .8 2. ,8 
27 H95, .VA26 X 80C291 94. ,9 21, ,9 10, .3 1. 5 2. 5 
28 H95, VA2Ô X 80C294 94. ,5 23, ,9 10, .4 1, .1 2. 7 
29 H95, VA26 X 80C295 94. ,8 25, 4 9, .2 1, .6 2. 8 
30 H95, .VA26 X 80C420 92, , 1 21, ,3 15, .1 1, .7 2. 6 
31 H95. ,VA26 X 80C423 94. .5 23, 4 16, .4 1. 8 2. 6 
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Table A38. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
32 A619 .H99 X 80C217 86 .9 22 .2 10, .0 1 .3 2. ,3 
33 A619 .H99 X 80C221 82 .5 24 ,4 19, 4 1, .9 1. ,9 
34 A619 .H99 X 80C222 87 .9 24, ,6 6, .5 1. 3 2. 0 
35 A619 .H99 X 80C225 87, .2 22, .5 11, .2 1. 3 2. 2 
36 A619 .H99 X 80C226 96 ,4 22 .6 17, ,3 1, .6 2. 5 
37 A619 .H99 X 80C227 95, .8 21. ,7 13, 4 1 .3 2. 3 
38 A619 .H99 X 80C230 90, .5 23, .3 14, .0 1, .5 2. 0 
39 A619 .H99 X 80C231 89, .5 25, .4 11, .8 1. 9 1, 9 
40 A619, ,H99 X 80C241 107, ,1 23, .9 15, .4 1. 8 2. ,9 
41 A619 .H99 X 80C242 94, ,7 22, .3 30. ,2 1, .5 2. 4 
42 A619 .H99 X 80C246 90, , 1 23, ,9 12, ,6 1, .5 2. ,4 
43 A619 .H99 X 80C253 96, .6 22, .9 11. 5 1. 8 2. ;3 
44 A619 .H99 X 80C256 97, ,6 24, .4 10. 5 1. ,6 2. ,5 
45 A619 .H99 X 80C264 82, .4 22, .7 15. 0 1. ,8 2. , 1 
46 A619 .H99 X 80C267 85, .6 24, .2 13. ,6 1. ,3 2, , 1 
47 A619 .H99 X 80C268 80, .4 23, .4 28. ,2 1. ,8 2, ,5 
48 A619 .H99 X 80C269 86, ,6 22, ,8 9. ,9 1. 3 2. ,2 
49 A619 ,H99 X 80C274 87. ,2 23, .7 10, ,5' 1. ,5 2. ,1 
50 A619, .H99 X 80C275 89. ,4 24, .4 5. 2 1. 2 2. 6 
51 A619 .H99 X 80C276 97, .3 24, .0 29. ,0 1, .4 2. ,5 
52 A619 .H99 X 80C277 89, .8 23, ,1 15. ,3 1. 1 2, .3 
53 A619 .H99 X 80C279 87, .2 25 .0 6, .5 0 .8 2. 0 
54 A619 .H99 X 80C281 92, 4 23 .7 22 .0 2 .0 2. ,3 
55 A619 .H99 X 80C284 96, 2 24, .8 10, ,6 1, .6 2, 9 
56 A619 .H99 X 80C286 97, 4 25 .0 10, ,9 1, .1 2. ,2 
57 A619.H99 X 80C288 94, ,8 22 .6 22, .3 1, .3 2, .3 
58 A619, ,H99 X 80C291 92, , 1 22 .4 12, ,9 1. 2 2. 1 
59 A619, .H99 X 80C294 91, .6 24, .1 10, .3 1, .1 2, .3 
60 A619.H99 X 80C295 95, .2 24, 2 6, ,9 1, .5 2, .6 
61 A619 .H99 X 80C420 88 .4 21, .9 14, .1 1, .3 2. 3 
62 A619 .H99 X 80C423 95, ,0 23, .1 15, ,3 1, .6 2. , 1 
314 
Table A38. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
63 M017 .VA59 X 80C217 86, .0 22, ,6 11, ,7 1. 7 2, .8 
64 MO 17 .VA59 X 80C221 87 .5 25, ,1 17, 0 2. 2 2, .5 
65 MO 17 .VA59 X 80C222 88 .0 23, .5 8, 4 1. 6 2, .6 
66 MO 17 .VA59 X 80C225 90 ,3 21, , 1 13, .2 1. 3 3, .0 
67 MO 17 .VA59 X 80C226 92 .1 21, .7 15, .3 1. 6 3, .3 
68 MO 17 .VA59 X 80C227 92 .2 21, .8 13, ,8 1. 5 2, .9 
69 MO 17 .VA59 X 80C230 87 ,2 22, ,9 14. 9 2. 2 2, 5 
70 MO 17 .VA59 X 80C231 93, ,3 24, ,5 11, ,6 2. 1 2, .7 
71 MO 17 .VA59 X 80C241 94, ,9 23. ,9 14, .2 1. 8 3, .4 
72 M017 .VA59 X 80C242 89, .0 21. ,8 26, .1 1. 6 2, .8 
73 M017 .VA59 X 80C246 93, ,9 22. ,8 11, .0 1. 8 2, ,9 
74 M017 .VA59 X 80C253 92, .9 23. ,6 8, ,3 2. 3 2, ,9 
75 M017 .VA59 X 80C256 90, .9 24. ,5 9, ,9 1. 9 3, 0 
76 M017 .VA59 X 80C264 91, ,6 21. 4 10, .3 1. 9 2, ,5 
77 M017 .VA59 X 80C267 84, ,0 23. 2 17. ,2 1. 4 2, ,3 
78 M017 .VA59 X 80C268 91, ,3 24. ,7 25. ,8 2. 1 3. 1 
79 M017 .VA59 X 80C269 91, ,3 22. 8 15. 7 2. 0 2. ,6 
80 MO 17 .VA59 X 80C274 92, ,4 22. . 1  13. ,9 2. 2 2. ,6 
81 MO 17 .VA59 X 80C275 82, ,6 23, ,9 5, .7 1. 7 2, .9 
82 M017 .VA59 X 80C276 94, .8 22. ,9 30, ,5 1. 7 3, 0 
83 M017 .VA59 X 80C277 87, ,0 23, ,8 17, ,3 1. 2 2, 8 
84 M017 .VA59 X 80C279 86 .9 25, ,7 11, ,5 1. 2 2, .8 
85 M017 .VA59 X 80C281 92, .8 24, ,5 19, .9 1. 8 3, .0 
86 M017 .VA59 X 80C284 84, ,9 25, ,6 12, .5 1. 7 3, .4 
87 M017 .VA59 X 80C286 95, ,8 24, 4 10, .4 1. 5 2, .8 
88 M017 .VA59 X 80C288 91, ,7 22, ,5 27, ,1 1. 5 2, .9 
89 M017 .VA59 X 80C291 88, ,9 22, ,1 17, ,8 1. 3 2, .7 
90 M017 .VA59 X 80C294 89, ,7 24, ,6 10, ,1 0. 9 2, ,9 
91 M017 .VA59 X 80C295 86, ,4 25, ,3 6, .0 2. 2 2, 8 
92 M017 .VA59 X 80C420 94, .6 21, ,7 17. ,3 1. 2 2, ,9 
93 M017 .VA59 X 80C423 95, .7 22, ,8 13, ,1 1. 5 2, 7 
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94 H95 .VA26 X 80C306 82, .7 25, .0 21. 0 1 ,4 2, 8 
95 H95 .VA26 X 80C310 86, .6 22, ,8 9. 5 2, .2 3. ,0 
96 H95 .VA26 X 80C316 88, .5 26. , 7 15. ,8 2, .0 3, 0 
97 H95 .VA26 X 80C324 82, .4 25. , 6 16. ,8 2, .0 3, ,1 
98 H95. VA26 X 80C325 97, ,0 26. 5 10, 3 1, 8 2, , 6 
99 H95 .VA26 X 80C326 95, .2 24. 7 10. ,9 1 .6 2, .6 
100 H95 .VA26 X 80C327 98, ,9 24. , 1 19, .2 2 .2 3, .0 
101 H95 .VA26 X 80C330 86, .6 24. ,4 16, .6 2 ,2 2, ,7 
102 H95, .VA26 X 80C333 94, 4 26. ,5 9. ,1 1, 6 2, .6 
103 H95, ,VA26 X 80C337 78. . 1 24. ,2 26. ,3 2, 4 2, ,9 
104 H95, .VA26 X 80C339 84. ,3 24. ,5 16. ,6 2. ,2 3, ,1 
105 H95, ,VA26 X 80C345 80, , 1 27. ,4 22. 6 1. ,7 2, ,7 
106 H95. VA26 X 80C351 96, .1 26. 1 9. ,2 2. 1 2, 9 
107 H95 .VA26 X 80C353 92. .9 24. ,8 11. ,4 1, 7 3, ,1 
108 H95, .VA26 X 80C357 98. 5 25. ,3 9. . 9  2, 0 3, ,2 
109 H95 .VA26 X 80C358 90. 2 24. , 1 12. ,8 2, .0 2, ,8 
110 H95 .VA26 X 80C361 93, 4 27. , 1 11. 6 1, 7 3, ,0 
111 H95, ,VA26 X 80C366 82, .5 24. ,5 14. ,7 2, ,5 2, ,7 
112 H95, .VA26 X 80C368 85, 4 25. , 1 14. 9 1, .7 2, ,8 
113 H95, ,VA26 X 80C370 83, ,5 23. 8 21. ,7 1, .7 2, ,9 
114 H95. VA26 X 80C372 90, ,8 24. 4 19. 8 2, .0 2, ,7 
115 H95 .VA26 X 80C377 89, .8 23. , 1 10. ,2 2, .6 2, .9 
116 H95 .VA26 X 80C378 93 , 1 23. .7 19. 2 2 .5 3, .1 
117 H95 .VA26 X 80C383 82, .9 26. .9 8. 5 1. 9 3, .0 
118 H95 .VA26 X 80C385 84, 0 24. 2 14. 6 2, ,1 2, ,9 
119 H95 .VA26 X 80C386 98, , 1 24. 6 10. ,4 1, 7 3, ,2 
120 H95, .VA26 X 80C410 85, , 7 24. ,5 18. 9 2. 1 2, ,7 
121 H95, .VA26 X 80C426 85, ,5 23. ,8 19. ,5 2, .2 3, ,3 
122 H95 .VA26 X 80C430 97, ,3 25. ,4 13. ,2 2, .1 3, ,1 
123 H95, .VA26 X 80C433 84, ,7 22. 1 23. ,3 1. 9 2, ,6 
124 H95 .VA26 X 80C436 87, ,5 25. 0 10. 4 1. 7 2, .7 
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Table A38. (continued) 
TRAIT 
ENTRY HYBRID YLD MST PSL RL EH 
q/ha % % 1-5 rating 
125 A619 .H99 X 80C306 86 .0 26 . 1 13, 7 1, .0 2, ,5 
126 A619 .H99 X 80C310 81. ,6 23, .2 7, 8 1, 6 2, ,6 
127 A619 .H99 X 80C316 87, ,3 25 .7 21, 4 1, .4 2, ,3 
128 A619 .H99 X 80C324 87. 7 25 .7 11, 3 1, , 1 2, ,5 
129 A619 .H99 X 80C325 96. ,3 26, ,7 12, 8 1, 3 2, , 1 
130 A619 .H99 X 80C326 97. 8 25, ,7 12, , 1 1, .8 2, ,5 
131 A619 .H99 X 80C327 95. 3 23, 3 17, 8 2, .1 2, 4 
132 A619 .H99 X 80C330 84. 6 25 ,9 15, 2 1, .7 2, ,5 
133 A619 .H99 X 80C333 92. ,6 26, 2 6, 6 1, .2 2, ,5 
134 A619 .H99 X 80C337 79, ,1 24 .3 24, 8 1, 7 2, ,5 
135 A619 .H99 X 80C339 81. 7 24 ,1 15, 9 1, .8 2, ,5 
136 A619 .H99 X 80C345 85, .2 26. ,7 21, ,9 1, 6 2, ,5 
137 A619 .H99 X 80C351 94, ,6 25. ,4 10, 9 1. ,1 2, .3 
138 A619 .H99 X 80C353 90, .0 23. ,5 13, ,9 1, 6 2, .6 
139 A619 .H99 X 80C357 92, ,3 26, , 1 12, 4 1, 8 2, ,7 
140 A619 .H99 X 80C358 96, , 1 25. ,7 10, ,9 2, 0 2, ,5 
141 A619 .H99 X 80C361 98, .4 27. ,9 10, 6 1. ,8 2, ,5 
142 A619 .H99 X 80C366 85, .9 25, , 1 14, 2 1, .7 2, 4 
143 A619 .H99 X 80C368 81. 2 24. 6 25, 0 1. ,9 2, 4 
144 A619 .H99 X 80C370 92, ,3 24, ,2 14, ,5 1, 3 2. ,3 
145 A619, .H99 X 8GC372 91, ,7 25. ,6 16, 4 1, 8 2, ,5 
146 A619 .H99 X 80C377 86. 0 22 .8 13, .0 1, .8 2, .4 
147 A619 .H99 X 80C378 94. 8 23 ,8 15, .5 1, .7 2, .5 
148 A619 .H99 X 80C383 83. ,5 27, 3 7, .7 1, .3 2. ,4 
149 A619 .H99 X 80C385 86. 8 25 .0 12, 6 1, .6 2, ,5 
150 A619 .H99 X 80C386 95. 1 25 . 1 16, .9 1, .6 2. ,5 
151 A619 .H99 X 80C410 91. ,8 24, 2 13, .7 1, .6 2. ,2 
152 A619 .H99 X 80C426 88, .6 23. ,2 17, .6 1, .8 2. ,6 
153 A619 .H99 X 80C430 96, .9 24 ,0 14, .8 2, .1 2. ,7 
154 A619 .H99 X 80C433 83. .0 22, ,8 30, .6 1, .8 2. ,3 
155 A619 .H99 X 80C436 85, .8 26 ,3 11, 5 1, .5 2. ,3 
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156 M017 .VA59 X 80C306 81 .8 24. 7 19. ,4 1. ,3 2. 9 
157 M017 .VA59 X 80C310 93 .2 24. 0 10. 4 2, .2 3. 0 
158 MO 17 .VA59 X 80C316 83 .9 27, .5 14, ,5 1. ,7 2, .9 
159 M017 .VA59 X 80C324 83 .7 26, ,5 16. ,5 1. 5 3, 0 
160 M017 .VA59 X 80C325 95 • S 26 .5 14. ,6 1. 5 2, 8 
161 M017 • VAS 9 X 80C326 102, .4 24. 9 10. 3 1. 8 3, .0 
162 M017 .VA59 X 80C327 96, .0 23. 9 15. ,9 2. 2 2, 8 
163 MOi; .VA59 X 80C330 86. ,6 25. ,2 18. 0 2. . 1 2. 9 
164 M017, • VAS 9 X 80C333 100. 1 25. ,8 10. 5 1. ,8 3. 0 
165 M017 .VA59 X 80C337 87, • S 24. 7 24. 9 1. 9 3, .0 
166 M017, .VA59 X 80C339 82, .3 24. 1 23. 6 2. 0 3, 2 
167 M017, • VAS 9 X 80C345 88 .4 27. ,0 21. 5 2. 0 2, .9 
168 M017, VA59 X 80C3S1 90. ,9 24. ,2 11. 5 1. 7 2, ,8 
169 M017, • VAS 9 X 80C353 95. ,6 24. ,5 11. 4 1. . 7 3, .3 
170 M017, .VA59 X S0C357 97. , 1 24. ,8 14. ,2 1. 9 3. 3 
171 M017. VA59 X 80C358 89. . 1 25. ,6 18. ,5 2. ,6 2. 9 
172 M017, .VA59 X 80C361 91. 0 28. 9 9. ,0 1. ,9 3, .5 
173 M017, • VAS 9 X 80C366 90, .9 25. ,8 17. . 1 2. . 1 2, ,8 
174 M017, .VAS 9 X 80C368 83. ,7 24. ,9 13. 9 1. ,8 2, .6 
175 M017, • VAS 9 X 80C370 91. 8 25. ,3 11. 4 1. 9 3. ,0 
176 M017. ,VA59 X 80C372 99. . 1 24, ,7 12. ,0 2. ,2 3. ,0 
177 M017, • VAL 9 X 80C377 89, .2 22, 4 14. ,8 1. . 7 3, 0 
178 M017, .VA59 X 80C378 91. ,7 24, .2 16. 2 2. ,3 2. 8 
179 M017, .VA59 X 80C383 80. 3 26. 6 9. .5 1. 6 3. 0 
180 M017, • VAS 9 X 80C385 91, .2 24, 2 23, .7 2. 2 3, .0 
181 M017, .VA59 X 80C386 93, .6 26, .1 15. ,2 1. ,7 3, .3 
182 M017. • VAS 9 X 80C410 85. 7 25, 2 22. 7 1. 5 2, 7 
183 MOI 7. VA59 X 80C426 92. . 1 24, ,0 19. ,0 2, .3 3, .2 
184 M017. VA59 X 80C430 85. ,1 25, ,3 13. ,1 2. 4 3, .2 
185 M017. VAS 9 X 80C433 86. 7 22, .8 20. ,6 1. ,8 2. 6 
186 M017, • VAS 9 X 80C436 77. ,2 26. ,3 11. 9 2. ,0 3. ,1 
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TRAIT 
ENTRY HYBRID YLD MST PSL RL 
q/ha % % 1-5 
187 H95.VA26 X A632 96, .3 21, .4 13, , 1 1 .2 
188 H95.VA26 X A632 93 .9 21, .7 13, .9 1 .6 
189 A619.H99 X A632 105. 0 21, 2 13, .9 1 .4 
190 A619.H99 X A632 103. 4 21, .4 12, 5 1, .6 
191 M017.VA59 X A632 92. 6 21, .9 15, .1 1, .7 
192 M017.VA59 X A632 95, ,9 22, .0 12, 6 1, .5 
193 A632 X A619 89. ,9 22, .0 17, .8 1, 7 
194 A632 X A619 88, .6 22, .0 22. 3 1, .6 
195 A635.A632 X FR16 87, .2 21. ,6 13. 0 1, 0 
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Table A39. Analyses of variance for the inbreds grown in Experiment 22 
at Ames, Iowa in 1982 
Mean squares 
Source df HS* HP* PSSI* PH EH 
Replications 5 114.09 65.80 18.60 405.30 141.10 
Genotypes 
Unadjusted 63 422.48** 338.29** 71.15** 2834.13** 1124.92** 
Adjusted 63 414.46** 336.16** 70.40** 2786.41** 1109.72** 
Blocks 42 33.00 18.44 10.96 80.93 48.25 
Error 
RGB 315 19.03 10.39 8.50 45.70 27.62 
Effective 17.98 9.77 8.40 42.98 27.06 
(273) (273) (273) (273) (273) 
L.S.D. (p=0.05) 1.55 1.14 1.06 7.57 5.89 
C.V. (%) 5.09 4.03 7.76 3.31 6.28 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
320 
Mean squares 
EL* Eppb ED^  KDC KRN* KW SP YLD 
67.40 17.73 5.39 25.53 8.16 128.67 12.40 217.53 
434.34** 134.54** 36.42** 590.67** 147.99** 682.94** 143.97** 807.98** 
441.93** 134.50** 36.38** 590.54** 147.96** 683.75** 143.97** 807.31** 
47.33 25.58 6.44 30.88 7.21 43.36 17.95 73.91 
30.05 18.08 5.62 30.77 7.17 41.58 19.38 50.61 
28.93 17.69 5.60 30.77 7.17 41.57 19.38 49.30 
(273) (273) (273) (273) (273) (273) (315) (273) 
1.96 0.15 0.27 0.64 0.98 7.44 5.08 8.11 
10.75 12.36 6.09 8.02 5.90 8.47 5.29 12.45 
Table A40. Entry means for the inbreds grown in Experiment 22 
at Ames, Iowa in 1982 
Trait 
G1 HS HP PSSI PH EH EL ED 
Entry Line (days) (days) (days) (cm) (cm) (cm) (cm) 
1 80C217 25.2 23.2 12.0 224.2 80.3 16.8 3.7 
2 80C221 24.6 22.8 11.8 145.9 61.7 14.9 4.0 
3 80C222 22.3 21.1 11.2 192.2 64.9 14.8 3.6 
4 80C225 22.6 22.2 10.4 200.0 74.1 17.3 3.5 
5 80C226 26.8 24.4 12.4 215.1 96.3 20.1 3.5 
6 80 C 227 24.1 22.9 11.2 203.1 76.4 20.1 3.5 
7 80C230 22.9 20.5 12.3 184.6 77.0 15.9 4.1 
8 80C231 23.6 22.4 11.1 182.9 74.1 16.3 4.0 
9 80C241 25.1 23.8 11.3 248.0 100.6 14.6 4.1 
10 80C242 25.8 24.9 10.8 221.2 87.4 17.4 3.7 
11 80C246 22.5 20.5 12.0 181.5 72.3 13.9 3.9 
12 80C253 26.9 25.7 11.2 213.8 80.0 16.4 4.1 
13 80C256 27.3 26.0 11.2 210.1 85.7 13.4 4.1 
14 80C264 22.6 20.5 12.0 172.2 59.1 14.9 3.6 
15 80C267 23.5 22.2 11.3 156.0 47.3 12.7 4.3 
16 80C268 27.4 24.2 13.2 166.5 76.9 12.2 3.6 
17 80C269 23.4 21.8 11.6 194.2 64.0 13.8 3.8 
18 80C274 23.5 21.3 12.3 176.5 58.9 14.2 4.2 
19 80C275 26.3 24.3 12.0 188.4 83.3 12.8 3.7 
20 80C276 28.8 25.2 13.7 176.4 64.1 11.4 3.7 
21 80C277 25.3 22.8 12.4 176.0 72.6 17.1 3.7 
22 B73 27.0 25.9 11.0 215.5 96.8 14.0 4.4 
23 80C281 29.7 25.7 13.9 197.0 86.5 16.3 3.8 
24 80C284 32.8 32.0 10.9 249.4 111.7 17.2 3.6 
25 80C286 24.7 22.9 11.8 174.7 75.1 11.0 4.2 
26 80C288 25.0 23.3 11.6 199.9 89.3 18.6 4.1 
27 80C291 24.6 24.3 10.3 184.3 68.8 14.9 4.1 
28 80C294 28.1 24.8 13.3 190.1 75.7 13.5 3.8 
29 80C295 27.6 25.2 12.4 197.0 74.0 11.9 4.2 
30 80C420 23.6 21.6 11.9 194.7 83.1 19.1 3.7 
31 80C423 31.8 28.3 13.5 210.5 77.9 16.7 3.5 
32 A632 25.0 23.3 11.7 184.8 84.3 16.0 3.8 
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Table A40. (continued) 
Trait 
G2 HS HP PS SI PH EH EL ED 
Entry Line (days) (days) (days) (cm) (cm) (cm) (cm) 
33 80C306 27.4 24.4 13.0 222.9 91.7 13.5 4.0 
34 80C310 23.4 22.0 11.5 205.8 84.6 21.1 3.9 
35 80C316 24.8 23.5 11.2 182.3 83.3 17.3 4.0 
36 80C324 28.0 25.9 12.1 203.9 91.3 16.0 3.8 
37 80C325 25.2 25.4 9.8 187.5 75.6 15.0 4.4 
38 80C326 25.4 23.7 11.8 221.0 78.7 17.5 4.1 
39 80C327 24.9 23.9 10.9 202.7 88.9 17.6 4.1 
40 80C330 27.6 26.3 11.3 194.7 97.4 17.3 4.1 
41 80C333 25.6 25.5 10.2 201.8 81.8 15.1 4.2 
42 80C337 25.4 25.0 10.4 198.1 80.9 15.1 3.8 
43 80C339 28.4 26.6 11.9 209.3 103.6 20.2 3.9 
44 80C345 29.5 28.5 11.0 199.3 101.0 16.7 4.2 
45 80C351 30.0 26.4 13.7 190.9 61.0 11.7 3.8 
46 80C353 33.1 31.7 11.4 191.8 94.5 20.0 3.5 
47 Dili 26.4 25.1 11.3 181.6 51.6 15.1 3.9 
48 80C358 28.1 25.0 13.0 210.2 84.0 19.5 4.1 
49 80C361 31.8 27.5 14.3 243.4 99.4 12.9 3.8 
50 80C366 23.6 22.3 11.4 216.6 84.7 18.1 3.8 
51 80C368 27.6 26.0 11.5 169.8 73.5 14.9 4.1 
52 80C370 29.0 26.4 12.5 201.1 86.4 19.5 3.7 
53 80C372 29.6 28.9 10.7 195.0 97.7 13.4 3.7 
54 80C377 25.6 25.3 10.3 255.1 96.1 18.3 3.8 
55 80C378 26.5 24.5 12.0 201.4 83.2 19.0 3.6 
56 80C383 27.8 25.6 12.2 203.7 81.3 10.0 4.1 
57 80C385 26.6 24.4 12.2 193.5 89.1 18.7 3.6 
58 80C386 25.9 25.0 10.9 216.8 95.6 16.7 4.0 
59 80C410 22.0 21.1 10.8 185.0 70.8 13.4 3.9 
60 80C426 24.6 22.5 12.1 226.4 102.6 16.6 4.2 
61 80C430 27.6 26.9 10.7 213.0 103.0 18.3 4.0 
62 80C433 30.1 24.4 15.7 177.8 62.9 18.7 3.3 
63 80C436 29.6 26.7 12.8 160.9 66.4 8.9 3.5 
64 A632 25.7 24.1 11.7 183.6 83.2 16.4 3.8 
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Trait 
G2 EPP KD KRN KW SP YLD 
Entry Line (mm) (rows) Cg) (%) (q/hai 
33 80C306 1.0 8.1 13.9 83.5 86.3 59.7 
34 80C310 1.2 5.4 14.6 60.9 75.3 48.4 
35 80C316 1.2 6.8 16.2 75.1 87.8 70.5 
36 80C324 1.0 6.3 13.5 65.3 84.7 60.4 
37 80C325 1.0 7.3 15.4 83.0 80.0 67.4 
38 80C326 1.0 7.3 14.4 99.5 84.5 66.0 
39 80C327 1.1 8.3 16.7 70.1 84.3 78.8 
40 80C330 1.1 7.6 15.0 70.4 81.0 73.0 
41 80C333 1.0 7.5 16.3 74.3 87.9 67.4 
42 80C337 1.1 7.3 14.1 75.4 83.9 57.1 
43 80C339 1.0 5.3 14.6 71.0 78.1 62.2 
44 80C345 1.3 7.0 13.8 81.2 82.8 62.0 
45 80C351 1.0 6.6 12.1 89.6 79.1 34.0 
46 80C353 1.3 6.3 14.2 64.9 84.1 59.0 
47 Dill 1.0 7.3 13.5 86.9 82.3 65.0 
48 80C358 0.9 5.4 15.6 80.5 77.3 57.5 
49 80C361 0.9 7.1 13.9 92.8 82.6 44.3 
50 80C366 1.3 6.8 10.7 110.4 80.8 58.9 
51 80C368 1.0 7.5 16.9 55.7 82.9 61.2 
52 80C370 1.0 7.8 17.1 63.7 87.5 74.2 
53 80C372 1.1 4.7 13.3 86.3 67.7 33.7 
54 80C377 1.1 6.6 13.4 70.8 82.3 59.6 
55 80C378 1.2 7.2 13.1 77.5 88.3 61.0 
56 80C383 0.8 6.8 11.7 98.3 81.8 34.5 
57 80C385 1.3 6.8 11.9 84.6 84.3 61.2 
58 80C386 1.0 6.2 13.6 70.0 84.2 56.9 
59 80C410 1.0 7.9 15.1 68.7 85.0 53.0 
60 80C426 1.2 8.8 14.8 63.4 85.4 68.3 
61 80C430 1.2 7.7 14.4 80.9 84.0 67.8 
62 80C433 1.2 5.5 12.7 60.4 82.0 38.7 
63 80C436 0.6 5.8 10.9 71.0 68.5 36.4 
64 A632 1.2 6.8 14.8 77.3 85.8 57.4 
Table A41. Analyses of variance for the inbreds grown in Experiment 22 
at Oilman, Iowa in 1982 
Mean squares 
Source df HS^  HP^  PSSI* PH EH 
Replications 5 37.63 30.69 
Genotypes 
Unadjusted 63 ——— 2602.35** 1282.21** 
Adjusted 63 ——— 2588,38** 1272.58** 
Blocks 42 ——— — ——— 89.65 58.07 
Error 





L.S.D. (p=0.05) 7.75 5.81 
C.V. (%) 3.36 6.18 
 ^Data not recorded. 
 ^Mean squares multiplied by 10^ . 
 ^Mean squares multiplied by 10^ . 
Mean squares multiplied by 10^ . 
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Mean squares 
EL^  EPPC ED^  KD^  KRN^  KW SP YLD 
290.56 138.65 17.15 123.54 6.04 217.39 85.36 779.02 
498.25** 213.91** 50.88** 641.12** 142.70** 782.46** 286.18** 972.33** 
494.34** 213.00** 50.88** 644.76** 143.92** 781.30** 286.18** 973.85** 
58.78 31.57 9.14 46.02 15.22 61.21 29.49 72.04 
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G1 EPF KD KRN KW SP YLD 
Entry Line (mm) (rows) (g) (%) (q/ha! 
1 80C217 1.0 5.9 13.8 66.2 85.1 42.6 
2 80C221 1.0 7.7 13.8 73.8 85.7 54.2 
3 80C222 1.0 5.0 12.2 82.6 77.7 37.1 
4 80C225 1.0 6.0 13.8 68.0 82.7 44.8 
5 80C226 0.9 5.1 11.6 71.1 80.0 28.9 
6 80C227 1.1 5.4 12.6 71.1 84.9 46.5 
7 80C230 1.0 6.5 15.7 76.4 86.3 49.5 
8 80C231 1.0 6.8 14.1 70.6 89.2 53.9 
9 80C241 0.9 6.2 12.8 87.6 81.1 32.3 
10 80C242 1.0 5.6 12.9 71.7 82.0 35.8 
11 80C246 0.9 7.0 14.6 63.2 88.6 40.0 
12 80C253 1.0 7.3 16.7 74.4 81.4 52.5 
13 80C256 0.8 6.9 16.4 58.0 85.4 25.8 
14 80C264 1.0 6.4 12.9 61.2 85.3 36.6 
15 80C267 1.0 7.4 16.8 65.2 81.6 38.7 
16 80C268 1.0 7.2 13.4 77.3 87.0 43.0 
17 80C269 1.0 5.7 13.9 79.5 77.9 43.4 
18 80C274 1.0 6.7 15.6 66.9 85.5 31.1 
19 80C275 1.0 6.2 14.9 73.1 82.8 35.6 
20 80C276 0.7 4.9 14.2 42.2 83.1 13.0 
21 80C277 1.0 5.6 13.2 82.6 79,7 33.4 
22 B73 1.0 6.9 17.3 69.7 82.1 53.3 
23 80C281 1.0 7.5 15.1 60.6 83.4 33.8 
24 80C284 0.2 4.0 12.8 73.3 55.2 4.8 
25 80C286 0.9 7.7 16.2 74.7 83.6 47.7 
26 80C288 1.0 6.3 14.5 61.8 82.2 44.8 
27 80C291 0.9 6.4 16.6 74.4 81.3 47.5 
28 80C294 0.8 4.5 12.6 80.8 71.2 21.2 
29 80C295 0.8 7.4 15.1 82.0 83.7 36.1 
30 80C420 1.4 6.6 13.1 81.9 83.9 46.3 
31 80C423 0.9 4.6 15.0 52.1 70.0 21.6 
32 A632 1.1 5.9 14.3 66.1 83.3 44.0 
Table A42. (continued) 
Trait 
G2 HS^  HP^  PSSI* PH EH EL ED 
Entry Line (days) (days) (days) (cm) (cm) (cm) (cm) 
33 80C306 — — 222.9 91.2 10.8 4.1 
34 80C310 — — — —  —  —  —  — —  205.5 80.6 11.3 3.9 
35 80C316 —  — —  —  184.0 83.6 13.1 3.9 
36 80C324 — —  —— — — 199.0 94.9 13.8 3.8 
37 80C325 — —  — —  198.4 83.5 14.1 4.4 
38 80C326 —  — —  227.7 83.6 15.7 4.1 
39 80C327 — —  203.4 91.1 14.4 3.9 
40 80C330 — — —  —  — —  192.3 100.4 14.5 3.9 
41 80C333 —  205.5 85.6 12.7 4.2 
42 80C337 — — — —  — —  — — — 202.2 89.0 12.1 3.9 
43 80C339 — — — 208.8 106.9 16.1 3.8 
44 80C345 — —  201.6 95.0 12.5 4.3 
45 80C351 — —  —  — — —  197.7 66.4 7.3 4.0 
46 80C353 — — —  —  —  — —  182.9 87.3 8.7 3.5 
47 Dili ——- —  —  — —  193.0 51.1 10.0 3.8 
48 80C358 — — —  —  —  — —  205.4 78.9 15.3 4.1 
49 80C361 —  —  — — — —  —• —— — 249.7 97.1 5.8 3.6 
50 80C366 — —  220.9 83.6 13.4 3.8 
51 80C368 — —  —• —— — 171.4 76.2 12.7 4.0 
52 80C370 — —  189.9 90.6 12.3 3.6 
53 80C372 —• ——— 200.8 97.2 10.0 3.8 
54 80C377 — — —  —  —  — —  259.9 96.5 13.5 3.8 
55 80C378 — — — —  — — —  204.4 84.8 15.7 3.5 
56 80C383 204.1 83.4 10.0 4.1 
57 80C385 — — — —  — — — —  185.8 86.1 15.7 3.6 
58 80C386 — — — —  — — — — 218.7 100.6 16.1 4.0 
59 80C410 — — —  192.9 73.5 10.2 4.2 
60 80C426 — — —  —  —  — —  227.4 110.0 14.9 4.3 
61 80C430 — — —  — — 206.4 102.2 12.1 3.9 
62 80C433 — — —  — —  — —  177.5 59.6 8.8 3.3 
63 80C436 —  — —  — — —  — 169.2 70.8 3.3 4.1 
64 A632 — — —  M. — — — 182.2 78.4 14.7 3.8 
330 
Trait 
G2 EPF KD KRN KW SP YLD 
Entry Line (mm) (rows) (g) (%) (q/ha) 
33 80C306 0.9 7.3 14.1 81.4 83.8 37.3 
34 80C310 0.7 5.3 13.6 68.9 70.6 20.4 
35 80C316 0.9 6.2 15.7 74.1 85.3 44.6 
36 80C324 1.0 5.9 13.0 68.5 82.6 47.7 
37 80C325 1.1 7.3 15.0 80.3 81.1 58.0 
38 80C326 1.0 6.4 14.7 98.3 84.1 57.3 
39 80C327 1.0 7.0 16.5 58.8 81.8 50.0 
40 80C330 1.0 6.3 14.8 54.6 76.6 42.7 
41 80C333 0.9 7.6 16.7 73.7 86.2 49.0 
42 80C337 1.0 7.2 14.2 81.8 83.4 44.3 
43 80C339 1.0 4.3 14.4 71.6 72.2 34.5 
44 80C345 1.0 6.3 14.7 81.9 80.1 42.6 
45 80C351 0.4 6.1 13.2 88.1 77.1 13.8 
46 80C353 0.7 5.3 14.1 70.2 76.4 20.1 
47 Dili 0.8 6.6 13.0 84.8 80.6 35.3 
48 80C358 0.8 4.7 15.4 82.5 74.0 35.4 
49 80C361 0.5 5.4 13.2 83.1 68.9 8.8 
50 80C366 1.0 6.2 11.1 111.6 76.8 36.3 
51 80C368 1.0 6.4 16.9 46.5 79.7 40.7 
52 80C370 0.8 6.6 16.5 64.1 82.2 33.3 
53 80C372 0.8 5.0 13.0 85.4 68.6 24.5 
54 80C377 0.9 6.4 13.9 65.8 80.2 37.1 
55 80C378 1.1 6.5 13.1 73.4 87.8 43.9 
56 80C383 0.9 6.4 12.4 87.3 82.5 33.3 
57 80C385 1.1 6.3 12.3 81.1 82.6 43.9 
58 80C386 1.1 5.8 13.0 74.4 82.1 53.1 
59 80C410 0.8 8.5 15.4 76.0 84.3 44.5 
60 80C426 1.1 8.6 14.8 66.9 84.6 61.4 
61 80C430 0.9 6.5 14.3 79.0 80.9 39.4 
62 80C433 0.6 4.3 12.7 66.2 74.1 12.8 
63 80C436 0.3 5.4 13.0 88.3 73.0 9.5 
64 A632 1.0 5.7 14.5 66.3 83.4 43.4 
